
n ASl.OG 






































































[=MAGENTA ELECTRONICS LTD.= 

E.E. PROJECT KITS 


Make us YOUR No. 1 SUPPLIER OF KITS and COMPONENTS 

for E.E. Projects. We supply carefully selected sets of parts to enable 
you to construct E.E. projects. Project kits Include ALL THE ELEC¬ 
TRONICS AND HARDWARE NEEDED-we have even Included 
appropriate screws, nuts and I.C. sockets. Each project kit comes 
complete with its own FREE COMPONENT IDENTIFICATION 
SHEET. We supply-you construct. PRICES INCLUDE CASES 
UNLESS OTHERWISE STATED. BATTERIES NOT INCLUDED. 
IF YOU DO NOT HAVE THE ISSUE OF E.E. WHICH CONTAINS THE. 
PROJECT-YOU WILL NEED TO ORDER THE INSTRUCTIONS/ 
REPRINT AS AN EXTRA-45p. each. 




LI6HT8 WARNING SYSTEM. May 
BATTERY VOLTAGE MONITOR. 
AUmb TONE GENERATOR. May 80. 

GAS SENTINEL. April 60. £M-32. 
SPRINGT LINE REVERB. UNIT. Jan. 


TRANSISTOR TESTER. April 
TOUCH BLEEPER. April 70. £3 34. 
ONE TRANSISTOR "ADIO. Mar. 

VERSATILE POWER SUPPLY. K 




LW CONVERTER. F«b. T\ 
THYRISTOR TESTER. F 
ADJUSTABLE PSU. Fak 


STEREO HEADPHONE AMPLIFIER. 
9 RANGE CURRENT LIMITER. Mar. 80. 
MICRO MUSIC BOX. Fab. 80 £13 88. 
SIMPLE*SHORT WAVE RECEIVER. 
8*LlbE/TAPE’SYNCHRONI8ER. Fab. 


AUDIO EFFECTS OSCILLATOR. H< 


SOUND TO 
FILTER. £1 «a 
SLAVE FLASH. Auo. 78. £3 M lata SKI. 
LOGIC PROBE. July 78. £3 93. 
IM^^WTU^ TRANSISTOR TESTER. 
VISUAL CONTINUITY CHECKER. 


HIGH^ ^MIMEDANCE VOLTMETER. 

CHASER LIGHTS. Sapt.' 79. £11 H. 
VARICAP M.W. RADIO. Sapt. 79. 
SIMPLE TRANSISTOR TESTER. 
ELECTRONIC' 


•^CKBT TIMER. Apri. r.. 

^IRD EFFECTS G 

CHASER UGHT DISPLAY. Fab. 7 
AUDIO visUAL METRONOME. Jan.: 
RAPID DIODE CHECK. Jan. 78. £2 3 
AUTOMATIC PHASE BOX. Dac. 7 




WARBLING TIMER. Aug. 79. £9 
8V POWER SUPPLY Aug. 79. £9 
&WANEE WHISTLER Aug. 79 £3 
DARKROOM TIMER. July 79. £3 
WATER LEVEL INDICATOR. J 


ELECTRONIC DICE. March 77. £4 13. 
SOIL MOISTURE INDICATOR. Juna 
PHONE/d'iMRBELL YIEPEATER. July 
CAR BATTERY STATE INDICATOR. 


ELECTRONIC CANARY. Juna 79. £4 
LOW COST METAL LOCATOR. J 


ADD-ON CAPACITANCE Ul 


METER AMPLIFIER. Ji 


LATEST KITS: S.A.E. OR 'PHONE FOR PRICES 


LOW COST * s •*«' 

METAL LOCATOR 

COMPLETE KIT with HANDLE, COIL 
FORMER. SCREWS ate.. ELECTRONIC 
COMPONENTS and Casa £18 98. 
or saparataly ELECTRONICS A CASE 
£9 44. HARDWARE £9 99. 


3 BANO S.W. RADIO 

*d*^h rt*v(r*^*"**B oad* 
a con^lt:—Bandsatj 



MAGENTA gl 
-OMPC“*“ 


T DluviRV mr rm«T class post of quality 


MAGENTA ELECTRONICS LTD. 




3 INTERNATIONAL POSTAL COUPONS 
WE WILL QUOTE EXACT PRICE BY 


r. REFUND A EXPORT 


idladansabla guida 
■ Catalogua inclui 
mpManto. Hardwr 
»ma and''aKuH‘'k 


LOW COST CUTTERS. £1 98. 

SWING STORAGE DRAWERS £9 H. 
MULTIMETER TYPE 3100,000 o.p.v. with 
WIRELESS INTERCOM 2 STATION 


P.C.S. ASSEMBLY JIG. C 
P.C.B. ETCHING KIT. £4 
A.M.-F.M. AIRCRAFT B 
TABLE RADIO £18 95 


1 lI>g^e1"wr\\i*today**enc*o”ng*6*"x^^ 

: ★★★★★★★★★★★*★★★★★★★★ 

' * t 

; * June 80 KITS!! J 

' i AUTOPHASE Juna 10 £21-41 ^ 
Ractangular Caaa. 

★ delay Juna J 

★ «)£5t1. J 

ijr A.F. SIGNAL GENERATOR Juna it 

, ★ 80*a54 ^ 

; AJ^TDWAA Juna 80 £21-33 Rac- ^ 
; VOLTAGE CONVERTER June 80 ★ 


WIRE STRIPPERS A CUTTERS £2 4t 


I-M. STEREO MICROPHONE PAIR £18 4 
**• ••• MULTIMETER TYPE 1.1,000 o.p.v. w 


CAPACITANCE 8UBSTITI 
SOX. Nina values, lOOpF—0-22uF. 
, 0UICKTE8T. Mains connactoi 
PLUG IN POWER SUPPLY. 


CRYSTAL MICROPHONE INSERT. 
SPEAIUR^MI^NIATURE. 8 Ohm 87p. 
PILLOW SPEAKER. 8 ohm ftp. 

8" ROUND SPEAKER. 8 ohm. 9W. £2 21. 
CABINET SPEAKER. 8 ohm. 9W. 5* 
speaker. Cabinet lO'' x 7* x 4*. £8 79. 
RE-ENTMNT HORN ^SPEAKER. 


F.M.^TUNER CHASSIS. 81 
MORSE KEY. High spaed. I 
PANEL METERS. 60 x 48 

ajie. 50uA. lOOuA, 1mA, 1 

NIGHT LIGHT. Plug type. I 


STEREO HEADPHONES. 


VERO PIN INSERTION TOOL. 0 1* 
£1 OO-O-IS^fil 87. 

RESISTOR COLOUR CODE CALCU- 


ADVENTURES WITH ELECTRONICS S'J/-.'; 

An easy to follow book suitable for all ages, ideal for beginners. No 
Soldering. Uses an ‘S Dec' breadboard. Gives clear instructions with 
lots of pictures. IS projects—including 3 radios, siren, metronome, 
organ, intercom, timer, etc. Helps you learn about electronic com¬ 
ponents and how circuits work. Component pack Includes an S Dec 
and the components for the projects. also available 

u/i.h FI TS ADVENTURES WITH 

Adventures With Electronics £1-73. microelectronics 

Component Pack £16*72 less battery. compon^^ 1^*5s 


TEACH IN 




E.E. SERIES—ALL COMPONENTS IN STOCK NOW FOR 
FAST DELIVERY. All top quality components as specified by 
Everyday Electronics. Our kit comes complete with FREE COM¬ 
PONENT IDENTIFICATION SHEET. Follow this educational 
series and learn about electronics—Start today LIST A A B com¬ 
ponents £22 95 also available LIST C (parts 7-12) £2 45. All orders 
sent by FIRST CLASS POST. Our kit contains all these parts:— 
LIST A & B: METER, BREADBOARD, TRANSFORMER, LEDS. 
POTENTIOMETERS, SWITCHES. SPEAKER, PLUGS, SOCKETS, 
BATTERY CLIPS, WIRE, CABLE. FUSES. FUSE-HOLDERS, 
KNOBS. RESISTORS, PHOTOCELL, DIODES, CAPACITORS. 
REPRINTS OF PREVIOUS PARTS — 45p EACH. 

CASE WOODWORK KIT £5 99 extra. Complete 
deck woodwork, contt _ 
panel pins, adhesive, screws, feet, strap-handle, and fixings. 
Cut to size and ready to assemble. 

IDEAL SOLDERING EQUIPMENT FOR THE TEACH IN 
AND ELECTRONICS 

ANTEX X2S SOLDERING IRON 
2SW£4'99 

SOLDERING IRON STAND 
£2 93 

SPARE BITS. Smalt. Standard. 

Large. 65p each. 

SOLDER. Handy size9Sp. 


HEAT SINK TWEEZERS 15p. 
SOLDER BOBBIN 30p 
DESOLDER PUMP £5*99 
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ELECTRDni-fin 


DENSHI 

SPECIAL 


"... fun and entertainment 
as well as education”— 

(EVERYDAY ELECTRONICS mag.) 

The SR-3A kit (over 100 circuits) and the SR-3A de luxe 
kit (over 105 circuits) are available again, at little more than 
their 1977 prices 

Circuits are constructed by plugging the encapsulated 
components Into the boards provided, following the in¬ 
struction manual. Technical details are also given concern¬ 
ing each project. The components are used over and over 
again and you can design your own circuits too, or use the 
kit as a useful testing board. 

No previous experience of electronics is required but you 
learn as you build—and have a lot of fun too. The kits are 
safe for anyone. 

SR-3A KIT £29-95 


(16^x10x2^") 



SR-3A de luxe KIT £39.95 

(illustrated 16x14x3^”) 

Similar to SR-3A, more components including solar cell 
and additional Speaker unit plus sophisticated control 
panel. 

All kits are guaranteed and supplied complete with ex¬ 
tensive construction manuals PLUS Hamlyn's "All colour" 
160 page book "Electronics" (free of charge whilst stocks 
last). 

Prices Include batteries, educational manuals, free book, 
VAT, p&p (In the UK), free introduction to the British Ama¬ 
teur Electronics Club. 

Cheque/P.O./Access/Barclaycard (or 20p. for illu¬ 
strated literature) to DEPT. EE. 


ELECTRONI-KIT LTD. 
RECTORY COURT, CHALVINGTON. 
E.SUSSEX, BN27 3TD (032 183 579) 




SEMI-CONDUCTOR 
CAPACITORS 
' FERRITES 


MICRO COMPUTERS 
AND 

ANCILLARIES 


BOARDS 
CASES & 
KITS 


BREADBOARDS 


RADIOHM 

POTENTIOMETERS 


ISKRA 


OPTOELECTRONICS 


SWITCHES CATALOGUE 


PROFESSIONAL TOOLS 

At Discount Prices 

Examples; 

S.R.B. 18watt Soldering Iron £4-97 
Bench Stand with Sponge £5-14 
STEADFAST Sheffield Steel 


Side Cutters 
Snipe Nose Pliers 
TELPRO Desolder Pump 
SPIRIG Desolder Braid 
TELPRO Wire Cutter & 
Stripper 


ALL PRICES INCLUDE 
POSTAGE & V. A. T. 


Send for FREE Catalogue & Price List. 

TRI-fronic Marketing Ltd. 

75 ALBERT STREET, RUGBY, WARKS. CV21 2SN. 
Telephone (0788) 73328 _ 


ELECTROV^ 

SUPPLIERS OF COMPONENTS THAT COUNT 


SIEMENS NASCOM VERO 
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All these 
advantages. 




Instant all-weather starting 
Smoother running 
Continual peak performance 
Longer battery & plug life 
Improved fuel consumption 
Improved acceleration/top speed ^ 
Extended energy storage ^ 


..in kit form 

SPARKRITE Xb is ;i higti pi‘i forni.-in,i:c top tiualilv " 
(liscliargeelectronic ipnitionsystemdesicinedfoi the 
D I Y world It has heentru'd tested and (iioven tot: 
reliable Assemblyonlytakes 1 2h.oiiisandinstall,itio 
even less doe to the patented clii) on' easy litlmo 
The superl)technical desipn of the 
Sparkritecircoiteliminatesiirohlemsol ll ;, ^ K 

contact breaker Thr're is no misfiie do.'I, \ V 
contact bieakei bounce wtiichiselimin.il. , I 
electronically by a (lulse suptiression. 


circuit which ;illows the i 
(leriod ol time to store its 
dischaK|in(|tottii' |)lu(|s 
built instatic timiiui lipht 


Fits all 12 V negative-earth vehicles 

with coil/distributor ignition up to 8 cylinders. 

IHt Kll COMPRISESEVERYIHINGNEFDED 
Die pressed case Ri'ady di riled alumrnium extrirded 
base and heat sink coil mountiiui cli|)s and .accessories All kit 
components art' i|uaranteed lor a pei ;od ol 2 yi'ats fr om date of 
purchase Fully illustiati'd assi'inhly and installation instructions are 
includrrd Roger Clark the world famous rally driver 

says'Sparkriteelectronic ignition systems 
are the best you can buy " 


■ HIGH PERFORMANCE 
ELECTRONIC IGNITION 
Electronics Design Assoc. 

82 Bath Street, Walsall WS1 3DE 


I 


11X5KIT £16-95 


1 (access OR BARCUYCMONok 



£ _ 

Cheque No. 


I 

I 


Summertime Special Offers 


A further 


All our normal 
discount prices 



All our normal discount prices for 
ALARM CHRONOGRAPHS and 
CALCULATOR WATCHES 


OFFER CLOSES SEPTEMBER 12th, 1980 
SUBJECT TO AVAILABILITY 


Send 25p for our illustrated catalogue 


Our normal service is By Return Of Post. However in anticipation 
of heavy demand, please allow up to 14 days for delivery. 


___TTempus (Dept. EE) 
mK Mw FREEPOST. 164-167 East Road 

^ Cambridge CB1 1BR. Tel. 0223 312866 
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Cotmier 


_e it career, hobby or interest, like it or not ^ 
the Silicon Chip will revolutionise every human ^ 
activity over the next ten jrears. 

Knowledge of its operation and its use is vital. 
Knowledge you can attain, through us, in simple, 
easy to understand stages. 

Learn the technology of the future today in 
your own home. 


MASTER ELECTRONICS 

LEARN THE 
PRACTICAL WAY BY 
SEEING AND DOING 


• Building an oscilloscope. 

• Recognition of components. 

• Understanding circuit diagrams. 

• Handling all types Solid State ‘Chips'. 

• Carry out over 40 experiments on basic 
circuits and on digital electronics. 

• Testing and servicing of Radio, T.V., 
Hi-Fi and all types of modern computer¬ 
ised equipment. 



MASTER COMPUTERS 



/ REALLY UNDERSTAND 
COMPUTERS, HOW THEY 
^ WORK - THEIR ‘LANGUAGE’ 
AND HOW TO DO PROGRAMS. 


• Complete Home Study library. 

• Special educational Mini-Computer 
supplied ready for use. 

• Self Test program exercise. 

• Services of skilled tutor available. 


MASTER THE REST 


• Radio Amateurs Licence. • Logic/Digital techniques. • Examination courses (City & Guilds etc.) 
in electronics. • Semi-conductor technology. • Kits for Signal Generators — Digital Meters etc. 


F 

R 

Please send your FREE brochure 
without obligation to;— , 

Name. 

.. 

i lam interested in EE9y8/8ll 

I PRACTICAL ELECTRONICS. 

. j COMPUTER TECHNOLOGY. 

1 

E 


. j OTHER SUBJECTS. 

1 (please slate your interest) 

E 


1 


BLOCK CAPS PLEASE 

1 

BRITISH NATIONAL RADIO S ELECTRONICS SCHOOL 


4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS. 
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SEND A LARGE S.AE. FOR OUR 




Our catalogue contains small metal 
enclosures for every application 
including the attractive new G range 
cases, with unique integrated chassis 
and sloping visor front and the 
inexpensive kit-form Veropak. We’ve 
also got circuit boards, accessories, 
module frames and plastic boxes — all 
to the highest standard to give your 
equipment the quality you demand. 
Send 40p to cover post and packing 
and the catalogue’s yours. 


■ VERO ELECTRONICS LTD RETAIL DEPT. 
Industrial Estate, Chandler’s Ford, 
Hampshire SOS 3ZR 
Tel: (04215) 62829 
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GENTS QUARTZ 
LCD, 5-function. 
Hours, minutes, secs, 
month, date, back¬ 
light. 

ONLY £4.95 


We don't believe you 
I can find better value 
combined with quali^, 
than these - our special 

introductory ^ '- 

Compare the sa\ 
offer and ordei 


GENTS QUARTZ LCD. 
SAME AS 1 - Alternative 
style. 

ONLY £4.95 


0 


nr 


QUARTZ LCD Slim 


day of week, 1/100 s 
stopwatch, split and I 
modes, backlight. 


QUARTZ LCD ALARM. 

6 digit, hours, mins, secs, 
day, date. 24-hour alarm 


QUARTZ LCD 
Alarm/Chronograph. 
22 functions. Hours, 
mins, secs, day,- 
date, month, 1/10 
c stopwatch, split 
d lap modes, 12 
d 24 hour modes. 


® - “ 

ONLY £7.95 


ONLY £12.95 

iu 

QUARTZ LCD 
Musical Multi- 
Alarm/ Chronograph. 


leni 


6-digit. Hours, mins, 

iri*6o'*^^secrnd 

stopwatch, split and 
lap modes, 24 hour 

ONLY £13.45 


r- -r 

^-J 

7 1 SINCLAIR 

1 PROGRAMMABLE 


CALCULATOR 


technology, this amazing dc 
is more like a computer th. 

calculator. Complete v. 

programme library book con- 
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KITS FOR SOUND EFFECTS AND OTHER PROJECTS 
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This month ttl logic in-ovides a link 
between three different projects. 
These projects moreover illustrate 
how self-supporting, and even self- 
sufficient, our hobby can be. So let’s 
consider each in turn. 

First there is the Dno-Decx Timer. 
A useful item of equipment and a 
typical “end-product” of a building 
session. This instrument will find 
many applications around the home, 
perhaps in the kitchen or maybe in 
the photographer’s darkroom, hut 
there are numerous other uses of 
course. 

Whilst building this timer it would 
be helpful or, at least instructive, to 
check out the operation of the logic 
circuitry. But the constructor does 
not have to go and buy an expensive 
instrument, he simply sets to and 
makes one. For the second project in 
our TTL linked trio happens to be a 
TTL Logic Probe. 

This handy little instrument will 
prove indispensable to all who build 
and experiment with ttl logic cir¬ 
cuits. It enables one to ascertain the 
state of the logic (“high” or “low”) 
at any point, under working con¬ 
ditions. Worthy also of a mention is 
the homely touch introduced by the 
adaptation of a Multicore solder dis¬ 
penser as the probe case. (How’s 
that for conservation as well as self- 
sufficiency!) 

Now the Duo-Deci Timer, like many 
other projects, is designed to operate 


from a battery. But if one prefers, a 
mains power supply unit can be used 
instead. That is just one possible use 
for the remaining item of our trio, 
the ttl Power Supply Unit. 

Designed to provide the maximum 
voltage needed for ttl devices, this 
compact unit will be an asset on the 
workbench, especially when running 
dynamic tests on ttl circuit hook-ups, 
or on completed projects. Or it may 
be employed as a permanent source 
of power in place of a battery. 

Test equipment and power supplies 
are essential andllaries in the hobby¬ 
ist’s workshop. They play their part 
during the creation of other—^perhaps 
more imposing and more splendid— 
projects, destined in all probability 
for use away from the workshop and 
by “non-electronics” persons. 

The fact that they are home-made 
gives added cause for pride of posses¬ 
sion, and substantiates the claim that 
electronics is to a considerable de¬ 
gree self-supporting. 

Sorry to finish on this note, but the 
price of EE will regrettably be in¬ 
creased to 60p as from the next issue 
(October). This is necessary because 
of increasing costs affecting the pub¬ 
lishing business in general. 



Our October issue will be published on Friday, September 19. See page 569 for details. 



Readers' Enquiries 

We cannot undertake to answer readers’ letters requesting modifications, 
designs or information on commercial equipment or subjects not pubiished 
by us. All letters requiring a personal reply should be accompanied by a 
stamped seif-addressed enveiope. 

We cannot undertake to engage in discussions on the teiephone. 
Component Supplies 

Readers shouid note that we do not supply electronic components for 
building the projects featured in EVERYDAY ELECTRONICS, but these 
requirements can be met by our advertisers. 

All reasonable precautions are taken to ensure that the advice and data given to 
readers are reliable. We cannot however guarantee it, and we cannot accept legal re¬ 
sponsibility for it. Prices quoted are those current as we go to press. 
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BEDSIDE RADIO 


This two i.c. medium wave radio is 
* primarily intended for use as a 
bedside set, although it can provide 
sufficient volume for normal domestic 
use. 

There is an optional one i.e./one 
transistor timer circuit which can be 
used to automatically switch off the 
receiver after a switch-selected delay 
of 5, 7I2, 10, 1212, 15, or 17*2 minutes. 
This gives a simple “snooze” facility 
of the type fitted to many clock radios 
and other receivers these days. 


THE CIRCUIT 

Fig. 1 shows the complete circuit 
diagram of the receiver including the 
timer circuitry. The range circuitry is 
shown in the inset of Fig. 1. 

The r.f. and detector stages use a 
ZN414 i.c. (ICl) in a standard con¬ 
figuration. A tuned circuit is formed 
by LI and C3. One end of this is 
coupled to earth by C2 and the other 
end couples into the input of ICl. 

The low impedance coupling winding 
on the ferrite aerial is not needed 
because the ZN414 device has a buffer 
stage at the input which produces a 
high input impedance, and gives good 
results with direct connection to the 
ferrite aerial. The buffer stage is fol¬ 
lowed by three stages of amplification 
which provide a considerable amount 
of gain. 

These are in turn followed by a 
transistor detector stage which has R2 
as its load resistor and C4 to provide 
the necessary r.f. filtering. R1 is a 


bias resistor. The ZN414 has a simple 
a.g.c. (automatic gain control) action 
which reduces the gain on strong sig¬ 
nals so as to reduce the possibility of 
overloading and to provide a more 
consistent audio output level. 

A nominal supply potential of 1-3V 
is required for the r.f. and detector 
circuitry. This is derived from the 
main 9 volt supply using a simple 
shunt stabiliser incorporating R3, Dl, 
and D2, the two silicon diodes being 
forward biased to produce a voltage 
drop of 0-65V across each. The 
supply is decoupled by Cl and C6. 


AUDIO STAGE 

A TBA820 i.c. (IC2) is used in the 
audio amplifier section of the receiver, 
and this is a type which can have its 
input direct coupled to the volume 
control. In this case the input is 
coupled to volume control VRl via 
R4, this resistor forming an r.f. filter 
in conjunction with C7. 

There was found to be a small 
amount of r.f. breakthrough and con¬ 
sequent instability without this 
additional r.f. filtering. Capacitors C9, 
CIO, C12, plus R6 are also needed in 
order to ensure good stability. The 
audio output from ICl to the volume 
control is coupled by C5 and this also 
provides d.c. blocking. 

The output signal is coupled to the 
loudspeaker by way of d.c. blocking 
capacitor Cll and the break contact 
of phone socket SKI. This break con¬ 


tact automatically switches out the 
loudspeaker when an earphone is in 
use. Roth crystal and magnetic ear¬ 
phones are suitable. 

The voltage gain of the amplifier is 
controlled by R5, and the specified 
value actually gives a gain of approxi¬ 
mately 73 times. This is sufficient to 
fully drive the amplifier from the 
signal level of about 30mV r.m.s. pro¬ 
duced at the output of ICl. 

The maximum output power is 
about 200mW r.m.s. or so, although it 
is somewhat less than this when using 
speakers of more than about 35 ohms 
impedance. The circuit will work well 
with any normal speaker having an 
impedance in the range 8 to 80 ohms. 


TIMER 

It is important for the timer circuit 
to have a very low quiescent current 
consumption since it is permanently 
connected to the battery supply, and 
unlike the rest of the receiver is un¬ 
affected by on/off switch SI. 

A CMOS i.c. has therefore been used 
as the basis of the timer as it has a 
stand-by current consumption of only 
a fraction of a microamp, and will not 
significantly affect battery life. Two of 
the four gates in a 4011 two-input 
NAND gate package are used in a con¬ 
ventional CMOS monostable circuit. 
The inputs of the unused gates are 
connected to one of the supply lines 
to prevent them from being 
spuriously operated by stray pick-up, 
but these gates are otherwise ignored. 
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OPERATING PRINCIPLE 

The two inputs of gate 2 are con¬ 
nected in parallel so that it works as 
an inverter, and its output is high 
since the input is taken low by the 
timing resistance. Transistor TRl is 
fed from the output of the monostable, 
and is cut off when the output is in 
the high state. 

The output of gate 1 is low because 
one input is taken high by R7, and 
the other is taken high by the output 
of the monostable. If either or both 
its inputs are taken low, however, 
gate 1 output will go high. 

Momentarily operating S2 will in¬ 
deed take one input of gate 1 low, 
causing its output to go high. This 
signal is coupled to the input of gate 
2 by C13, causing its output to go low 
and switch on TRl with the base 
current it supplies via R8. TRl then 
effectively connects the positive 
battery terminal to the radio circuitry, 
and the set becomes operational. 

The voltage at the negative 
terminal of C13 now gradually falls as 
this component charges up through 
the timing resistance. Eventually the 
voltage here will fall below the tran¬ 
sition voltage of gate 2, resulting in 
the output reverting to the high state 
and the radio being switched rtff. 

Both inputs of gate 1 are then back 
at the high state once again, and its 
output therefore returns to the low 
state. The circuit is now back in its 
original state and is ready to be 
started on another timing run by 
briefly operating S2 once again. 


Fig. 1. Complete 
circuit diagram of 
the Bedside 
Radio. The resist¬ 
ive network which 
controls the time 
period for the' 
automatic switch 
off is contained 
in the inset and 
is connected into 
the main circuit 
at the points A 
and B. It can also 
be seen that the 
small coupling 
winding on the 
tuning coil is not 
used in this 
design. The 
unused pins of 
ICS are tied to 
the power lines 
to prevent spur¬ 
ious triggering. 



TIMING RESISTANCE 

It is possible to control the time for 
which the set is switched on by means 
of the timing resistance, with the 
switdi on time being rou^ly propor¬ 
tional to the value of this resistance. 

Switch S3 provides six different re¬ 
sistance values, and presets are used 
so that these resistances can be. 
trimmed to give the six nominal times 
specified at the beginning of this 
article. 

Of course, on/off switch SI must 
be in the “off” position when using the 
timer or SI will keep the set switched 
on regardless of the timer circuit. 



Front view of the Bedside Radio. 
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COMPONENT PANEL 

Most of the components are 
assembled on a 0-1 inch matrix strip- 
board having dimensions of 37 holes 
by 24 strips (3*4 x 2*2 inches). This is 
a standard size in which the board is 
sold. The component layout is shown 
in Fig. 2. 

Drill the 3-3mm diameter mount¬ 
ing holes for the panel and the fer¬ 
rite aerial, and make the 22 breaks 
in the copper strips before inserting 
and connecting the components. Be 
careful not to omit any of the 10 link 
wires. 

The CMOS chip IC3 is the last com¬ 
ponent that is connected, and it 
should be left in its protective 
packaging until it is time to fit it onto 
the board. It should either be 
soldered into place using an iron hav¬ 
ing an earthed bit or it should be 
fitted into an i.c. socket. Handle the 
device as little as possible. 

The Ambit ferrite aerial used in the 
prototype has plastic mounting clips 
which enable it to be easily mounted 
on the component panel using a 
couple of short M3 or 6BA bolts and 
fixing nuts. 

A Denco MW5FR aerial also works 
well in this circuit, and can be 
mounted on the panel using a couple 
of 9-5mm “P” type cable clips. 


CASE 

A plastics box measuring about 190 
X 110 X 60mm is used as the case for 
the prototype. The case cannot be 
much smaller than this if it is to com¬ 
fortably accommodate all the compo¬ 
nents, and a metal type is not suitable 
as it would screen the ferrite aerial 
and virtually eliminate any signal 
pick-up. 

The component panel is mounted 
on the removable rear section of the 
case using a couple of M3 or 6BA 
fixings, but it is not finally bolted 
into place until it has been wired up 
to the rest of the receiver. 

The layout of the front panel can 
be seen from the photographs. The 
rectangular cutout for the speaker 
can be cut using a fretsaw or a 
miniature file. Alternatively a grill 
of small holes can be drilled. A piece 
of speaker cloth or fret is glued over 
the rear of the cutout and the speaker 
is carefully glued onto this taking 


COMPONENTSI^^ 


Resistors 
R1 lOOkD 
R2 680n 
R3 2-7kO 
R4 4-7kn 
R5 820 

All JW carbon ± 5 % 


R6 in 
R7 4-7kn 
R8 4-7kn 
R9 4-71^10 


Potentiometers 
VR1 47kn carbon log. 

VR2-VR7 4-71^0 vertical preset (6 off) 




Capacitors 
C1 100//F 10V elect. 

C2 lOnF polyester type C280 

C3 300pF solid dielectric variable (Jackson Dielecon or similar) 
C4 lOOnF polyester type C280 
C5 220nF polyester type C280 
C6 100/iF 10V elect. 

C7 InF ceramic plate 
C8 lOO/iF 10V elect. 

C9 lOOnF polyester type C280 
CIO 1 -SnF ceramic plate 
C11 470/4F6-3V elect. 

C12 lOOnF polyester type C280 
C13 100/iF 10V elect. 

Semiconductors 

IC1 ZN414 tuned radio frequency i.c. 

IC2 TBA820 a.f. amplifier i.c. 

IC3 CD4011 CMOS quad 2-input NAND gate 
TR1 BC179 npn silicon 
D1, 2 1N4148 small-signal silicon diode (2 off) 



Switches 

51 s.p.s.t. miniature toggle 

52 push-to-make, release-to-break 

53 2-pole, 6-way rotary type 


Miscellaneous 
B1 9V type PP3 

LSI miniature moving coil loudspeaker, 8 to 800 impedance 
SKI 3-5mm jack socket with single break contact 

LI Aerial coil, Ambit type MCW2 or Denco type MW5FR, or any other m.w. 

ferrite aerial coil wound on 9-5mm diameter ferrite rod with fixing clips 
Case, dimensions 190 x 110 x 60mm plastic orwood:0-1 inch matrix shipboard 
37 holes X 24 strips: battery connectors; speaker fret; connecting wire. 



View inside the completed unit. Timing selection switch S3 can be clearly seen with 
its complement of variable resistors, VR2 to VR7. 
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Inset left shows a close- 
up view of the timing 
selection switch S3. Only 
VR7 has been drawn Out 
in full but all the presets 
should be soldered direct¬ 
ly to the switch tags in a 
similar way. Reference to 
the photograph opposite 
will make this clearer. One 
tag of VR2 has been 
soldered to the first tag 
of the unused portion of 
the switch to make a 
solid anchoring point for 
connection to R9 on the 
circuit board. 


BEDSIDE 

RADIO 


0 TUNING CAPACITOR 
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HOW 

IT WORKS 



LCXJOSPEAKER 


Radio signals from the transmitter induce electrical signals in the 
ferrite aerial. A certain portion of these are selected by the tuned circuit 
and passed onto the t.r.f. radio chip where they are processed into a low 
frequency or audio signal. This is then passed into the audio amplifier i.c. 
the output of which is used to drive a loudspeaker. 

Power to the unit passes through an electronic time delay switch. This 
consists of a monostable circuit which keeps the radio switched on for a 
preset period after the main switch has been turned off, thus allowing the 
listener to dose off to sleep without needing to turn off the set manually. 


care not to smear any adhesive onto 
the diaphragm. Use a good quality 
adhesive such as an epoxy type. 

When the other components have 
been fitted onto the front panel and 
the earphone socket has been 
mounted on the left hand side panel 
of the case, the remaining wiring can 
be completed. This is illustrated in 
Fig. 2. _ 


ADJUSTMENT 

Thoroughly check all the wiring for 
mistakes, and when confident that 
there are no errors, connect a battery 
and switch on. In most locations it 
should be possible to receive a number 
of staticms at good volume even dur¬ 
ing daylight hours, and it should be 
possible to pick up more after dark. 



Mail Order and Books 

This is atime with shortening days when 
the old hands will be deciding on their 
next project, and equally important, many 
new recruits will be joining their ranks. 
In one or two issues about this time. I 
usually devote some space to giving 
guidance on component buying and this 
year will be no exception. 

I will commence as I usually do with 
pointing out that considerable use has 
to be made of firms who offer Mail Order 
facilities, and the first step is the acquisi¬ 
tion of at least four good catalogues. 
It is best to accept the fact, straight away, 
that the number of electronic compo¬ 
nents is now so vast, that you are unlikely 
to be able to get all your requirements 
from one supplier. 

Also, I think a few extra reference books 
would not come amiss. First of all I would 
suggest Basic Electronics prepared by 
Malcolm Plant for the Schools Council. 
It is in five parts which can be purchased 


separately and Is modestly priced.‘Even¬ 
tually I would suggest that Foundations 
of Wireless and Electronics by Mr. G. 
Scroggie is a "must”. 

Another book I would strongly recom¬ 
mend is the Dictionary of Electronics 
published by Penguin. Lastly I would 
suggest the Towers International Tran¬ 
sistor Selector. 

Blue Fingers 

I am certain that many of our readers 
are married men and will confirm what 
I am about to say. 

You find that within a few months 
of being spliced, you are being compared, 
always unfavourably, to Betty or Daisy's 
husband, Len or Bill. Compared to them 
you are a lazy good for nothing I 

It turns out that Len or Bill, regularly 
clean all the windows, paint the house 
inside and out, and needless to say do 
all the gardening. 

When you visit them, you are certain to 
have a conducted tour of the garden 


The frequency coverage of the set 
depends to some extent on the 
position of the aerial coil on the fer¬ 
rite rod. If the set cannot tune down 
to stations at the low frequency end 
of the band (the vanes of VCl fully 
meshed), this can be corrected by 
moving the coil further onto the fer¬ 
rite rod. 

A lack of coverage at the other end 
of the band can be corrected by mov¬ 
ing the coil towards the end of the 
rod. 

When a suitable position for the 
cchI has been found it should be glued 
or taped in place to prevent it from 
slipping out of adjustment. 


PRE-SET RESISTORS 

The six preset resistors are adjusted 
by empirical means to give the correct 
time delays with a reasonable degree 
of accuracy, starting with VR2 which 
sets the 5 minute switch off delay. 
Resistors VR3 to VR7 are then ad¬ 
justed in sequence to set the 10, 
12I2, 15, and 17'2 minute delay times 
respectively. 

The presets must be adjusted in this 
order. This is a rather time consuming 
task and unfortunately there is no 
short cut, but at least in this applica¬ 
tion a high degree of accuracy is not 
necessary, and it is only necessary to 
get the actual times within a few 
seconds of the specified ones. H 

which is like a miniaturised but greatly 

improved version of Kew. 

Apparently Len or Bill have what are 
called “Green Fingers". On the way home 
this will be contrasted by the little woman 
with her own garden which looks like an 
Inferior version of the Matto Grosso. 

However, there is another side to the 
coin. When a fuse blows, the toaster, 
or vacuum breaks down, then we elec¬ 
tronic types come into our own, someone 
ought to say that we have “Blue Fingers". 

Only a short while ago my wife switched 
on our electric cooker, there was an 
aimighty flash and a bang and the com¬ 
pany fuse had blown. This would have 
had the Lens and the Bills yelling for 
help and dialling 999, but did old “Blue 
Fingers" turn a hair? Not a bit of iti 
In a trice he had the back off the cooker 
and quickly sized up the situation. 

The main supply is connected to ter¬ 
minals with insulators big enough to 
carry the National Grid. The positive 
terminals had been arcing across to the 
earthed metalwork until the heat had split 
the insulation into about three pieces. 
The negative insulator was perfectly 
good, so I swapped them over. I reasoned 
that the potential difference between the 
negative line and earth was minimal 
although this is not always the case. 

An interesting sidelight on this, is the 
fact that the cooker is fed through a 30 
amp fuse and a 60 amp before the com¬ 
pany fuse which is rated at 120 amps. 
Only the 120 amp fuse had blown. This 
looks like a practical example of Froud’s 
Law "A transistor protected by a fast 
acting fuse will protect the fuse by blow¬ 
ing first"! 
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By Dave Barrington 


Vowel Power 

Most of our readers will no doubt have 
heard of the Texas Speak and Spell 
education aid which lets children have 
fun while learning to spell. Now comes 
news that it has been given a bigger 
vocabulary. 

The standard machine has a 240-word 
vocabulary and now by the addition of a 
plug-in word module a further 140 words 
has been added. The new plug-in word 
memory, called "Vowel Power”, works in 
exactly the same way as the built-in pro¬ 
cessor but concentrates on words with 
difficult vowel sounds. 

The new words relate to vowel sounds 
in four categories; short vowel sounds 
such as neck and much; long vowel 
sounds like wheel and toast: two letter 
or blended vowel sounds like cloud and 
clown; and words where the letter "r" 
changes the vowel sound sound—such 
as germ and church. 

An improved voice synthesis is another 
feature of the Speak and Spell which 
retails for about £50. The plug-in word 
memory, which is the first of a series, 
retails for about £15. 


Remote ICs 

A couple of exciting new integrated 
circuits for the experimenter take the 
spotlight this month. 

Currently not on general supply, but 
available from Celdis Ltd, Is a two-chip 
remote control system comprising the 
Plessey SL490 pulse-transmitting remote 
controller and ML920 receiver. 

The SL940 is a bipolar, pulse trans¬ 
mitting circuit. Single-pole switches are 
used to select the required command 
which is transmitted as one of 32 5-bit 
code words. These words can be modu¬ 
lated as PPM onto a single carrier fre¬ 
quency or transmitted as baseband 
pulses. 

The ML920 receiver is a 24-pin PMOS/ 
LSI integrated circuit which, after de¬ 
modulation of the incoming signal, first 
verifies and compares two consecutive 
code words. The signal is then decoded 
to give 20 channels, three analogue con¬ 
trols plus six other control functions. 


Features of the receiver i.c. include all 
timing from an on-chip oscillator and 
automatic error detection. Only 6/»A of 
current is taken from the 9V supply by the 
transmitter on standby. 

Typical applications would be the 
remote control of toys and models and 
domestic remote controls such as garage 
door operation, TV and hi-fi control. The 
transmitter and receiver can be combined 
to give a flexible system using as the 
control link a cable, sound, ultrasonics, 
visible light, infrared or radio frequency. 

Further details, price and stockists 
can be obtained from Celdis Ltd., Active 
Components Division, Dept EE, 37 Love- 
rock Road, Reading, Berks, RG31ED. 


Remote Control 

Talking of radio frequency, the Toko 
i.c.s. KB4446 and KB4445, available from 
Ambit International, provide the designer 
with the opportunity to build a 4-channel 
f.m. radio control receiver and transmitter 
on the 27MHz band. 

All necessary data is contained in a 
comprehensive data sheet which comes 
with the i.c.s. Also contained in the data 
sheet are two circuits, one for the trans¬ 
mitter and one for the receiver. The system 
is based on the standard 27MHz band, 
i.e. 9-6V operation for the transmitter and 
4-8 V for the receiver, 1-2ms pulse width. 

The transmitter i.c. (KB4445) only re¬ 
quires the channel and r.f. timing com¬ 
ponents together with an r.f. power tran¬ 
sistor around it to give a practical working 
circuit. In the case of the receiver (KB4446) 
there are two input tuned coils together 
with a mixing coil, an i.f. ceramic filter 
and a detector coil, which with a sprink¬ 
ling of R's and C’s is all that is required. 
With the addition of a transistor in the 
r.f. input stage the sensitivity can be in¬ 
creased from 40/4 V to 2/4 V. 

To sum up, these i.c.s. are a good buy 
for the home constructor wishing to 
develop his own radio control system. 

Available from Ambit International, 
Dept EE, 200 North Service Road, Brent¬ 
wood, Essex, CM14 4SG, the current 
price of the KB4445 is £2-30 and the 
KB4446 £2-65 including VAT. If purchased 
as a pair the combined cost will be £4-75. 
A charge of 35p post and packaging is 
levied. 


Hooked 

The versatility of the miniature EZ test 
hooks have often proved invaluable in the 
workshop when checking out experi¬ 
mental "lash-ups". The only criticism 
has been that the interconnecting wires 
tended to get in the way and often been 
more an hindrance than help. 

To allow greater flexibility of movement, 
when making test connections, EZ Hooks 
have recently been introduced joined by 
a p.v.c. coil cord which expand from a 
closed position of 180mm to 915mm. The 
leads are available in ten colour-coded 
colours. 

Further information on the complete 
range of EZ Hooks is available from the 
British Central Electrical Co. Ltd., Dept 
EE, Unit 10 Carvers Industrial Estate, 
Southampton Road, Ringwood, Hants, 
BH241JS. 


CONSTRUCTIONAL PROJECTS 


Weather Centre 

This months concluding article for the 
Weather Centre project deals with the 
hardware. It is difficult to generalise on 
any supply problems as this will obviously 
vary from area to area and any good DIY 
or Hardware shop should be able to 
supply most items. 

The TV aerial claw clamp for securing 
the boom to mounting pole was purchased 
through a Tandy store. 

The only electronic items of note in this 
part of the Weather Centre are the infra 
red emitter (TIL32) and the infra red 
detector (TIL78). These are available from 
several suppliers and should not be 
difficult to find. 

Lights Failure Monitor 

No purchasing problems should be 
experienced with components for the 
Lights Failure Monitor. 

In view of the large number of semi¬ 
conductor devices required some ad¬ 
vertisers may even be willing to quote a 
special price for a "semiconductor pack" 
for this project. 

Bedside Radio 

Most components for the Bedside Radio 
are generally available and should not 
cause concern. 

However, should any readers have 
difficulty in obtaining the Dielecon 300pF 
tuning capacitor this is available from 
Home Radio. Also, suitable aerials are the 
MCW2 from Ambit International and the 
MW5FR from Denco Ltd., Dept EE, 355 
Old Road, Clacton-on-Sea, Essex, C015 
3RN. 

Precision Parking Pad 

Choosing and locating a magnet for 
the reed switch operation could prove 
quite a problem for the Precision Parking 
Pad. Probably one of the Eclipse range 
from James Neill (Sheffield) Ltd., would 
prove most suitable. The Minor 801 magnet 
or the 811 Power Magnet would seem to 
be ideal. These should be stocked by any 
good hardware shop. 

No troubles should be encountered with 
the rest of the components for this project 
as they are generally available from most 
advertisers. 

Duo-Deci Timer 

Checking through the list of com¬ 
ponents for the Duo-Deci Timer we cannot 
foresee any supply snags. People like 
Maplin, Watford, and Marshalls seem to 
stock most items. 

TTL Logic Probe 

No buying problems should be experi¬ 
enced with parts for the TTL Logic Probe. 
Most of our advertisers who specialise in 
semiconductors should be able to meet 
any orders. 

TTL Power Supply 

Standard parts are used throughout 
the TTL Power Supply and there should be 
no problems in obtaining components. 
The transformer should have an output 
of at least 6V and a rating of not less than 
2A. The Universal Chassis member is 
available from. Home Radio, catalogue 
number CU56A and the voltage regulator, 
type LM309K, can be found in most 
suppliers' catalogues. 
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RAYER 


T ms article describes an easy to 
build two-digit timer with optional 
deciinal point. 

To time an egg, develop a film or 
do some other process taking up to 
a maxim um erf 9*9 minutes, the “fast” 
range is used. 

For fixing and wailing film or 
prints, barbecuing sausages or park- 
^ time watching, the “slow” range 
is sdected. 

Operation is from a 4-5 volt bat- 
texy or from a mains operated bat¬ 
tery eliminator if the timer is used 
exlmisively. 


CIRCUIT OPERATION 

Fig. 1 shows the complete circuit 
and its operation is straight forward 
and easily ferflowed. Power is applied 
to the dreuit via S3 and no more 
than 5 volts should be used because 
of the TTL devices in the unit. 

The “fast” or “slow” range is 
selected by means of SI. With SI in 
the “01” position, capacitor Cl 
charges tinough VRl and Rl. When 
the emittw of the unijunction tran¬ 
sistor TUI reaches sufficient potential 
due to Cl charging, TRl conducts 
and discharges Cl. 

The jn-ocess is repeated over and 
over again, and VRl is adjusted so 
that this takes place at 01 minute 
or 6 second intervals. When SI is in 
the “1” position. Cl charges through 
VR2 and R2 so that pulses are pro¬ 
duced at the rate of one per minute 
instead of one every tenth of a 
minute. 

The decimal point on XI is illu¬ 
minated when Sib is in the 0-1 posi¬ 
tion. It will be seen that the device 
will read down to 01 minutes on 
the “fast” range and 1 minute on the 
“slow” range and it is felt that this 
is easily close enough for the sort of 
activities the author has in mind. The 
two-range, two-figure indication also 
allows considerable simplification. 


Timing is not initiated until S2 is 
closed. When this happens S2a applies 
voltage to TRl and associated com¬ 
ponents whilst S2b previously held 
open to keep the display at 00 doses 
to allow the pulses to be counted. 


COUNTER 

The counter i.c. IC4 is driven by 
the pulses from TRl via TR2. These 
pulses are delivered at either 0-1 or 
1 minute intervals, according to the 
setting of SI. The 7490 chip, IC4, 
is a binary coded dedmal decade 
counter. It receives pulses at pin 14 
and translates these into a binary 
output at pins 11, 8, 9 and 12. These 
binary outputs pass to pins 6, 2, 1 
and 7 of the 7447 decoder-driver i.c. 
ICS. 


This integrated dreuit decodes the 
bineury inputs into a form that will 
drive the displays XI and X2 and 
this appears at pins 9 to 15. Decod¬ 
ing is so arranged that the correct 
sectors of the seven-segment display 
are illuminated to display the numbers. 

The components ICl, IC2 and X2 
thus count from 0 to 9 as pulses 
arrive at pin 14 of IC4. 


TENS AND UNITS 

At the next pulse, IC4 provides an 
input to ICS which is decoded to re¬ 
turn the numeral to 0 and a pulse 
passes from pin 11 of IC4 to pin 14 
of IC2. This then provides a binary 
output for the number one which is 
decoded by ICl and thus the “tens” 
numeral is advanced. 



An oscillator provides pulses at the rate of one every second or tenth of 
a second according to the setting of the range switch. 

These pulses are passed on to the first counter which causes a seven- 
segment display to count up by one every time a pulse is received. 

Every tenth pulse causes the display to return to zero and pass a single 
pulse on to the next stage where it is counted in the same way. 

When 99 pulses have been received, the displays both return to zero 
and the process starts all over again. 

To reset, the power is removed from the oscillator and fed to the reset 
inputs of the counters. 
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Fig. 1. Full circuit diagram of the Duo-Deci Timer. 


This continues until 99 is reached. 
For the “fast” range, the decimal 
point is switched on and lies to the 
right of the units digit, that is be¬ 
tween the two numbers. In fact this 
forms part of X2 and is illuminated 
when pin 6 is earthed. 

If a battery eliminator is used, it 
should be plugged into SKI. It must 
be at a voltage of less than 6 volts. 

Diode D1 is used to provide pro¬ 
tection against the battery eliminator 
being connected the wrong way round 
and also drops the voltage down by 
about 0 • 6 volt thus allowing the more 
common kind of eliminator or even 
a large 6 volt battery to be used. 


Outside view of completed unit. 




THE CASE 

The timer is designed to fit into a 
case measuring 100 X 70 X 40mm, and 
is therefore very compact in con¬ 
struction. 

Cut the 01 inch s.r.b.p. matrix 
board down to 76 X 52mm and place 
it against the top of the case. This 
will enable you to position the holes 
for the three 8BA mounting bolts 
which can be drilled through the 
board and the case. Once the holes 
have been drilled, the three 8BA 
bolts can be fastened in position and 
spacers added so that the board 
stands about 8mm clear of the front 
of the case. 

Apertures are made to match the 
positions of the displays XI and X2. 
This can be done accurately by drill¬ 
ing a few small holes so that a small 
flat file can be introduced. The holes 
are then filed to shape, checking as 
necessary that they will agree with 
the actual positions of the displays 
on the circuit board. 


Afterwards, with the board re¬ 
moved, make three slots for the 
switches. Again a few small holes are 
drilled and the holes filed to shape. 
Of course you will also need to drill 
holes for the securing screws as well 
as these slots. The switches should 
be left off for the time being. 

The battery used in this project 
is a three-cell flat battery type 1289 
and it lies horizontally on top of the 
circuit board. Card or similar material 
is placed between the board and the 
battery. 


THE I.C.S 

The Lc.s fit into 14- and 16-pln d.i.l. 
holders. Although not absolutely 
essential, they save a great deal of 
time and trouble when securing the 
i.c.s and there’s no worry about ther¬ 
mal damage. This also applies to the 
displays XI and X2. 

Make sure you insert the i.c.s cor¬ 
rectly when all the construction is 
completed. Pin one is always identi¬ 
fied by a si)ot or indentation on the 
body. 


CIRCUIT BOARD 

Assembly again is fairly compact 
and a few points should be noted. 
Fig. 2 shows the top or display side 
and also the underside. Pre-sets VRl 
and VR2 are mounted on the under¬ 
side so that they can be adjusted. 
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When fitting the components make 
sure that all components are mounted 
lower than the top of the display 
chips. The transistors will therefore 
be very close to the board. Care must 
be taken to heatsink the transistors 
when soldering. 

The resistors R7 to R21 which are 
in series with various segments of the 
displays should be as small as pos¬ 
sible in size and watt types will 
be adequate. 

The first job when assembling the 
board is to wire the power lines to 
the i.c.s; positive to pins 3, 9, and 14 
on XI and X2, pins 16 on IC2/4 and 
pins 5 on ICl/3; negative to pins 6, 7 
and 10 on IC2/4, and pins 8 on lCl/3. 
Other connections can then be put in 
as shown in Fig. 2. 

Positive and negative circuits are 
wired with thin flex or 22 s.w.g. wire, 
although 30 s.w.g. is strong enough 
elsewhere and is much more easily 
handled. Sleeving is added as and 
when required. 

With R16, R20 and R21, the leads 
should be shaped so that no short 
circuits can arise, these components 
being near R17, R18 and R19. 

It is helpful to use colour coding 
for some of this wiring, especially 
things such as red for positive, black 
for negative and orange for re-set 
line. 


COMPONENTS'^ 


Resistors 
R1 68kn 

R2 680kn 

R3 220fi 

R4 470n 

R5 2-7ka 

R6 2-2kO 

R7-R21 270fl iW miniature (15 off) 

All iW carbon ± 5% unless otherwise specified 



page 553 


Potentiometers 

VR1 50kQ miniature horizontal preset 
VR2 500kf2 miniature horizontal preset 


Capacitors 

Cl 100/<F6V elect. 

C2 lOnF disc ceramic 


Semiconductors 

TR1 TIS43 n-channel unijunction 

TR2 BC107 npn silicon 

IC1, IC3 7447 b.c.d. to seven segment decoder/driver (2 off) 

IC2, IC4 7490 b.c.d. decade counter (2 off) 

D1 1N4001 1A 50V silicon diode 

XI, 2 DL707 8mm common anode seven segment display (2 off) 

Miscellaneous 

SI, 2, 3 d.p.d.t. slider switch (3 off) 

SKI 3-5mm jack or other socket to suit battery eliminator 

B1 4-5V flat pack battery type 1289 

Plastics box, size 100 x 70 x 40mm; 0-1 inch perforated s.r.b.p. board, size 
52 X 76mm; 14 pin d.i.l. i.c. sockets (4 off); 16 pin d.i.l. i.c. sockets (2 off); 8BA 
nuts, bolts and spacers; inter-connecting wire; stiff wire for battery connectors. 



Interior view of the 
finished timer. Note 
that the component 
side of the board 
faces the front 
panel. 


OFF-BOARD CONNECTIONS 

The switches and battery are wired 
to the board using thin stranded wire. 
Situate the switches approximately 
on the front panel according to Fig. 2 
and wire them to the various points 
on the board, leaving an inch or so 
of extra wire. Note that S2 and S3 
are joined. Battery negative also runs 
from S2. 

Flat clips for the battery can be 
made from thin metal or paper clips 
and soldered to the leads, so that 
they can be fastened to the battery. 
Make sure that you connect up with 
the correct polarity. 


TESTING 

This is most readily done before 
fitting the board or switches in the 
case. Initially set VRl and VR2 at 
about middle position. Closing S3 
should illuminate the displays and 
setting SI at the 0-1 position should 
light up the decimal point 

With S2 closed, a count should 
begin to appear and run to 9-9. Mean¬ 
while, VRl can be adjusted so that 
the units change at exactly six-second 
intervals, or ten per minute. 

Afterwards adjust VR2 for one- 
minute intervals. Opening S2 returns 
the displays to zero. 

The switches can then be bolted to 
the case and the board located on its 
three bolts and fixed with nuts. The 
back of the case can then be screwed 
in position. 
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Experiments for 

TE/01~INoO 

Parti 1 

EXPERIMENT 11.1: 

WEIN BRIDGE OSCILLATOR 

Component* needed: lOOkOiW resistor, 

10kO iW resistors (2 off), 3300 resistor, 

0-1/iF capacitors (2 off), CA3140 op-amp, 

BC108 transistor, BC478 transistor. 


A sine wave osciliator circuit which 
drives a loudspeaker is shown in 
Fig. 11.11a with the layout of the com¬ 
ponents on the Tutor Deck in Fig. 11.11b. 

Because the op-amp Itself cannot 
supply enough current to drive a loud¬ 
speaker directly, a buffer has been added 
in the form of the complementary pair 
transistors TR1 and TR2, with the resis¬ 
tor R3 used to limit the output current of 
the op-amp. 

Feedback has been taken from the 
point where the buffer joins the speaker 
and a conventional Wien Bridge circuit 
has been used. 

The gain has been made variable by 
using a potentiometer VR2 to vary the 
voltage fed back to the inverting input. 

When the circuit has been connected 
up note how altering the setting of the 
potentiometer VR2 alters the output. For 
part of the track there is no output: the 
loop gain is less than one. As the pot is 
turned up the oscillation begins but as it 
is increased the sound becomes much 
harsher because the output is being dis¬ 
torted as the voltage hits the power 
rail. At a smaller range of settings the 
sound is quite clean because a pure (or 
nearly pure) sine wave is being produced. 

Fig. 11.11(a) (top right) The circuit of 
Experiment 11.1. 

Fig. 11.11(b) The layout of Experiment 11.1 
on the Tutor Deck. 



EXPERIMENT 11.2: 

TRANSISTOR 

MULTIVIBRATOR 


Components needed: IkD IW resistor, 
lOkO iW resistors (2 off), 0RP12 light 
dependent resistor, 0-VF capacitors (2 
off), BC108 transistors (2 off), IN4148 
diodes (2 off). 

The circuit of Fig. 11.12a shows a 
simple multivibrator whose frequency is 
set by the amount of light falling on a 
light dependent transistor. 
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EXPERIMENT 11.3: 

OP-AMP MULTIVIBRATOR 

Components needed: lOkO iW resis¬ 
tors (2 off), 3300 iW resistor, ORP12 
light dependent resistor, 0-1/<F capacitor, 
CA3140 op-amp, BC108 transistor, BC478 
transistor. 


An op-amp version of the multivibrator 
is shown in Fig. 11.13a with the layout on 
the Tutor Deck in Fig. 11.13b. Again the 
output buffer circuit has been used to 
enable the op-amp to drive a speaker. 

When the output (at the speaker) is at 
its most positive the capacitor charges at 
a rate determined by the resistance of the 
l.d.r. The voltage at pin 3 of the op-amp 


will be approximately -|-7V. 

When the voltage on Cl reaches this 
voltage the inverting input will be higher 
than the non-inverting so that the output 
will now swing to near the negative supply 
rail. The voltage at pin 3 is now —7V and 
Cl discharges through the l.d.r. until it 
reaches this voltage. The output then 
swings positive and the cycle starts again. 




Fig. 11.13(b) The layout of Experiment 11.3 on the Tutor 
Deck. 



The on and off times are the same for 
both TR1 and TR2 since the circuit is 
symmetrical. The load of one of the 
transistors is the speaker itself which 
saves using a separate amplifier stage. 

Moving the hand across the l.d.r. will 
change the note from a high pitch to a 
very low pitch. 

Note the diodes which are placed across 
the base to emitter junctions of both 
transistors. These are required to pre¬ 
vent the voltage on the base being puiled 
to —8-3V when the collector voltage on 
the opposite transistor goes from 9V to 
OV. If the base is pulled more than 5V 
negative with respect to the emitter, there 
is the possibility that the transistor will 
be damaged. 


Fig. 11.12(a) (far left) The circuit of Experi¬ 
ment 11.2. 

Fig. 11.12(b) The layout of Experiment 11.2 
on the Tutor Deck. 
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Part 12 







teich-inSO 


N ext to the common bipolar 
transistor the most impor¬ 
tant semi-conductor device must be 
the field effect transistor or f.e.t. 

Discrete f.e.t.s are similar to 
ordinary transistors in that they 
have three terminals, one of which 
controls the current flow from one 
of the other terminals to the third. 
However the principles upon which 
f.e.t.s are based are quite different 
from the bipolar transistor and 
hence it has unique properties 
which enable it to be used in appli¬ 
cations where bipolar transistors 
need a great deal of external com¬ 
ponents to do the same job. 

The other reason why f.e.t.s. are 
so important is that they are by 
far the most widely used type of 
transistor in logic integrated cir¬ 
cuits (i.c.s). 

F.e.t.s can be made very small 
and therefore an extremely large 
number of logic elements can be 
packed together on a single chip 
of silicon. This has enabled the 
development of microprocessors 
with tens of thousands of com¬ 
ponents on a single chip at a price 
that is well within the grasp of 
amateur constructors. 


THE FIELD EFFECT 

The field effect principle was 
developed in the early fifties, just 
when mass manufacture of bipolar 
transistors was starting. 


The basic idea behind field effect 
is superficially much easier to 
understand than the principles 
behind the bipolar transistor. 

A diagram of the geometry of a 
junction field effect transistor is 
shown in Fig. 12.1. Essentially the 
f.e.t. consists of a chip of silicon. 


I SOURCE I 



part of which is doped so as to be 
n-type and part of which is p-type. 
The n-type region forms a channel 
through the p-type region and ter¬ 
minals are placed at either end of 
this region, these being given the 
names source and drain. 

A third terminal makes contact 
with the p-type area of the chip 
under which the channel passes. 
This terminal is the control input 
and is termed the gate. 

The diagram shows the channel 
made of n-type material but a com¬ 
plementary type of f.e.t. can be 
made with the channel made from 
p-type material and the rest of the 
chip n-type. 

The description of the action of 
the field effect transistor which 
follows assumes n-type channel, 
but the operation of a p-channel 
device is similar except that all 
the voltage polarities are reversed. 

Fig. 12.2 shows the symbols for 
both p-type and n-type channel 
devices. As with the bipolar transis¬ 
tor, an arrow in the symbol dis¬ 
tinguishes between the two types. 

The channel through the f.e.t. 
normally has quite low resistance 
so that if a voltage is applied 
across the source and drain then a 
Fig. 12.1 C/e/ij Diagram of the construction 
of an n-channel type junction f.e.t. The 
source and drain make contact with a 
channel which is compietely surrounded 
by the gate region. 

Fig. 12.2 (below) (a) the symbol for an 
n-channel junction f.e.t. and (b) the symbol 
of a p-channel junction f.e.t. 

Fig. 12.3 (below) The reduction of the 
effective conductivity of the channel is 
shown as the gate is made progressiveiy 
more negative with respect to the source. 
At (a) the gate is unconnected so there is 
no fleid. At(b) the gate is siightiy negative 
thus reducing the effective cross-section 
of the channei and at (c) the gate is so 
negative that no current can flow through 
the channel. 
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Fig. ^2A(lefl) This circuit shows a simple way of biasing 
a junction f.e.t. so that the gate is negative with respect to 
the source. The voltage drop across R3 determines the 
negative bias since R1 holds the gate at OV. 

Fig. 12.5 (a) shows the construction of an n-channel 
depletion type m.o.s.f.e.t. and (b) an enhancement type 
m.o.s.f.e.t. The gate is separated from the silicon by an 
oxide insulating layer. 

TABLE 12.1: 

2N3819 characteristics 


Type Plot (max) /d..(max) 

/o„ (max) Vat (max) 

Vgt (max) Vdg (max) 

Y,. 

2N3819 200mW 20mA 

2nA 25V 

25V 25V 

4000/4mho 


current will flow. If now the gate 
is taken negative with respect to 
the source then the p-n junction 
will be reverse biased and a field 
will be set up within the channel. 

The effect of this field is to 
reduce the number of current car¬ 
riers in part of the channel. This 
effectively reduces the cross-sec¬ 
tional area of the channel thereby 
increasing its resistance. This effect 
is increased as the gate voltage is 
made more negative until a point 
is reached where the effective 
cross section of the channel has 
been reduced to zero making cur¬ 
rent flow from source to drain 
very difficult. Fig. 12.3 shows this 
process in diagrammatic form. 

The essential point to note is 
that the f.e.t. is operated with its 
p-n junction reverse biased so that 
only a tiny leakage current flows 
through the gate terminal. They 
can therefore be described as 
voltage operated devices rather 
than current operated devices as 
bipolar transistors are. 

It is the fact that the gate ter¬ 
minal of f.e.t.s has extremely high 
impedance that gives them their 
unique properties. The main appli¬ 
cation area is in the amplification 
of signals from high impedance 
sources, that is sources which can¬ 
not stand low impedances placed 
across them. A crystal for instance 
as used in high stability oscillators 
cannot supply current and so the 
high impedance of the f.e.t. is very 
useful. 


F.E.T. CHARACTERISTICS 

Table 12.1 shows the characteris¬ 
tics for a 2N3819 n-channel f.e.t. 
Because the device operation is 
different from the bipolar transis¬ 
tor, the parameters quoted are 
different. 

Like the transistor we need to 
know the maximum current which 
can be passed through the f.e.t. 
without damaging it. This is given 
the name The maximum 

power dissipation is quoted as 

The maximum drain to source 
voltage is Vd.(m«), and the maxi¬ 
mum drain to gate and gate to 
source voltage are V<ig(m»r) and 
respectively. 

The leakage current through the 
gate terminal is an important para¬ 
meter in f.e.t.s since the lower this 
is, the higher the input impedance 
can be. This parameter is given 
the name lg»»(max). 


The “gain” of an f.e.t. cannot be 
expressed in the same way as in 
a transistor since what is impor¬ 
tant is the change in current from 
source to drain with the change in 
voltage on the gate with respect 
to the source. 

Now current divided by voltage 
is the inverse of resistance and is 
given the name conductance. The 
change in current produced by a 
change in voltage is therefore 
given the name transconductance 
and given the symbol Yf,. Its units 
are mhos or micromhos, one mho 
being a change of one amp for a 
change of one volt. 

F.E.T. BIASING 

The circuitry around f.e.t.s is 
different from that around bipolar 
transistors because of the fact that 
virtually no current flows in the 
gate terminal. 

In order to use an n-channel 
f.e.t. as a linear amplifier the gate 
must be biased negative with 
respect to the source. If there is 
only a single supply rail then a 
simple way of achieving this is as 
shown in Fig. 12.4. 

Current flowing through the 
source resistor R3 will produce a 
voltage drop across this resistor 
which can be calculated using 
Ohm’s Law. A resistor R1 connects 
the gate to the OV line and since 
virtually no current flows through 
this resistor, the gate will be at 
OV. Because of the voltage drop 
across R3, the gate will therefore 
be negative with respect to the 
source which is what we are trying 
to achieve. 


The resistor connected to the 
gate can be made large so that the 
input impedance of the circuit is 
kept high. Values of a few 
megohms and upwards are com¬ 
mon. The signal which is to be 
amplified can be applied using a.c. 
coupling to the gate and the out¬ 
put can be taken from the drain. 

As well as the f.e.t.s which we 
have looked at so far which go 
under the name of junction f.e.Ls 
there has grown up a number of 
other types of f.e.t. and we will 
now take a look at some of the 
more important types. 


M.O.S.F.E.T.S. 

Undoubtedly the most important 
type of f.e.t. to the semiconductor 
integrated circuit manufacturer is 
the metal oxide silicon (or semi¬ 
conductor) f.e.t., usually abbre¬ 
viated to m.o.s.f.e.t. 

The underlying principle of the 
m.o.s.f.e.t. is the same as the junc¬ 
tion f.e.t. in that an electric field 
is used to control the conductivity 
of a channel, but the construction 
and detailed operation are dif¬ 
ferent. 

Instead of the gate terminal 
being a connection to a part of the 
silicon, an insulating layer is 
formed over the channel, the gate 
being an area of metal on top of 
this insulating layer which com¬ 
pletely covers the channel. 

Two types of m.o.s.f.e.t. can be 
produced: in one the field produced 
by the gate to source voltage can 
decrease the conductivity of the 
channel, as in the junction f.e.t., or 
increase it, this being known as a 
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placed in series with the emitter so the base 


EXPERIMENT 12.1 

TOUCH SWITCH 

Components needed: 10k£l iW resistor 
(4off),2'2kniW resistor,!MOiW resistor, 
2N3819 f.e.t., BC478 transistor, 5'1V 
400mW Zener diode. 

The circuit of Fig. 12.10a shows a 
simple touch switch that can be buiit 
using an n-channel junction f.e.t. type 
2N3819. The f.e.t. is biased into conduc¬ 
tion using the self-biasing arrangement as 
described in the text. In this state there 
should be only about 2V across R2 the 
drain resistor. 

A finger has a skin resistance of around 
a few hundred kiiohms so when it is 
placed across the two contacts the biasing 
of the f.e.t. is substantiaiiy changed caus¬ 
ing a much greater drain current to flow 
and hence a greater voltage to be de¬ 
veloped across R2. 

The voltage change across R2 is 
detected by TR2. A 5-1V Zener diode is 


must be at least 5-8V (Zener voltage 
+ /be) below the positive rail before 


it will conduct. The load for TR2 is formed 
bythei.e.d.and its current iimiting resistor 
R6. 



Fig. 12.12(a) The circuit of Experiment 12.3. Fig. 12.12(b) (right) The layout of Experiment 12.3 on the Tutor Deck. 






















































EXPERIMENT 12.2: 

TIME DELAY USING A F.E.T. 

Components needed: 1MO )W resistor 
(2 off), lOkn iW resistor (2 off), 2-2kn 
iW resistor, 10/<F 16V tantaium capacitor, 
2N3819 f.e.t, BC478 transistor, 5-1V 
Zener diode. 

The circuit of Fig. 12.11a shows a timer 
circuit using the same f.e.t. as Experi¬ 
ment 12-1. There is no source resistor 
in this circuit as we want to keep the 
voltage across the two IMfl resistors 
R1 and R2 as low as possible. 

When the pushbutton is pressed Cl 
charges up to about 16V. The gate of TR1 
is at a voltage of about l-SV so about 
1-5V divided by 2Mn (0-75/.A) flows 
through R1 and R2. 

When the pushbutton is released. Cl 
will start to discharge. Because of the 
very high impedance of TR1 gate, all the 
discharge current flows through R1 and 
R2. The drain voltage will thus fall steadily 
until the voltage across R3 Is large enough 
to cause TR2 to conduct when the I.e.d. 
will light. 

The changeover from I.e.d. off to I.e.d. 
on is not particularly rapid and a Schmitt 
trigger in place of TR2 would be advan¬ 
tageous. 

To start the timing cycle again, press the 
pushbutton. 


EXPERIMENT 12-3: 

VARIABLE PITCH OSCILLATOR 

Components needed: lOkO ^W resis¬ 
tors (4 off), 22kfl JW resistor, 0-1/»F 
capacitors (2 off), CD4024 7-stage CMOS 
divider, BC108 (4 off), 1N4148 diodes (2 
off). 

This circuit (Fig. 12.12a) makes use of a 
CMOS integrated circuit type CD4024. 
This circuit contains seven dividers 
connected in series each of which will 
divide their input frequency by two. 


r 

nr 

B1 


Fig. 12.11(a) (right) 
The circuit of Ex¬ 
periment 12.2. 


Fig. 12.11(b) (be/ow; 
The layout of Ex¬ 
periment 12.2 on 
the Tutor Deck. 
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TR1 and TR2 are connected to form a 
multivibrator as has been described in 
detail In a previous issue. The voltage at 
the collector of TR2 is a square wave of 
frequency about 700Hz. This is applied at 
the start of the divider chain. 

TR3 and TR4 are connected in the 
Darlington pair configuration. This is so 
that the relatively small output current 
which the CMOS circuit can supply can 
be used to drive the loudspeaker. 

The loudspeaker driver can be con¬ 
nected to any of the output pins of the 
divider. Working along the pins in 
sequence as shown in the circuit, the 
output tone will have a gradually lower 
pitch. In fact each step lower will be an 
octave below the previous note. 

This circuit illustrates how integrated 
circuits can be used to perform complex 
functions which would take many discrete 
transistors to build. It also shows how 
easy it is to drive CMOS circuits since 
we do not have to use a precise power 
supply nor one of high current capability. 
Nearly all the current drawn from the 
batteries goes into the speaker. 
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Fig. 12.6. The symbols for the various types of m.o.s.f.e.t (a) 
and (b) are depletion types whilst (c) and (d) are enhance¬ 
ment types, (a) and (c) are n-channel and (b) and (d) 
p-channel. 

Fig. 12.7 (right) A CMOS inverter formed from a comple¬ 
mentary pair of enhancement type m.o.s.f.e.ts. 
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depletion type ni.o.s.f.e.t.; in the 
other there is no channel between 
the drain and source until a gate 
voltage of a given magnitude is 
applied, this being known as an 
enhancement type m.o.s.f.e.t. 

Fig. 12.5 shows the geometry of 
the two types, which, like the 
junction f.e.t. can either be made 
with a p-channel or an n-channel. 

The symbols distinguish between 
the depletion and enhancement 
types by using a dotted line 
between the drain and source to 
indicate that the enhancement 
type needs a gate voltage to com¬ 
plete the path (Fig. 12.6). 


The n-channel m.o.s.f.e.t. is an 
important member of the family 
since it can he used with a single 
positive power supply. The gate 
does not need to be biased nega¬ 
tive with respect to the source 
since a positive voltage on the gate 
is needed to produce current flow 
in the drain-source circuit. 


LOGIC INTEGRATED 
CIRCUITS AND F.E.T.S. 

High density logic integrated 
circuits use field effect transistors 
almost exclusively although the 
technologies used vary widely. 


The attraction of f.e.t.s in inte¬ 
gration is that the actual f.e.t.s can 
be made very small in comparison 
with the area needed by bipolar 
types. They are also relatively 
simple to fabricate and consume 
only minimal power. 

Logic circuits have been 
produced with an all p-channel 
m.o.s.f.e.t.s, all n-channel 
m.o.s.f.e.t.s and with both types on 
the same chip. This latter type of 
circuit goes under the name of 
complementary m.o.s. logic which 
is usually abbreviated to cmos. It 
is outstanding for its extremely 
low power consumption and war¬ 
rants a more detailed look. 


CMOS LOGIC 

Complementary m.o.s. logic 
circuits use both n-channel and 
p-channel enhancement type 
m.o.s.f.e.t.s on a single piece of 
silicon. A single cmos switch is 
shown in Fig. 12.7. 

Transistor A requires its gate to 
be negative with respect to its 
source in order for it to conduct. 
Transistor B requires its gate to 
be positive with respect to the 
source for it to conduct. 

Since the two drains are con¬ 
nected and the two gates are con¬ 
nected it will be seen that when 
one transistor is on the other is off 
and vice versa. 

In the off state the transistors 
have very high impedance so while 
one transistor is off and the other 
is on (it does not matter which) 
hardly any current will flow from 
one power supply rail to the other. 
It is possible for both transistors 
to conduct but this only happens 
when the gate voltage is exactly 
halfway between the power supply 
rails. If the switching voltage is 
rapid then this current will only 
flow for a very short time. 

When either of the transistors is 
in the on state, its impedance is 
very low so the voltage at the com¬ 
mon drain terminal will swing 
almost from one power supply rail 
to the other as the gate voltage is 
swung from low to high. 

Another important feature of 
CMOS circuits is that they will work 
over a very large range of power 
supply voltages. Typical commer¬ 
cial CMOS circuits will operate with 
power supplies of anything from 
3 to 15V. This contrasts dramat¬ 
ically with TTL logic circuits which 
will only operate with a voltage of 
5V±0-5V. 


PART 12 QUESTIONS 


12.1. How many p~n junctions 
are there in a junction f.e.t.: 

a) 1 

b) 2 

c) 3 

d) 4 

12.2. Large scale integrated cir¬ 
cuits are usually made with 
which type of transistor: 

a) bipolar 

b) junction f.e.t. 

c) m.o.s.f.e.t. 

12.3. CMOS logic uses what 
type of m.o.s.f.e.t.: 

a) n-channel depletion 

b) n- and p-channel deple¬ 
tion 

c) p-channel enhancement 

d) n- and p-channel en¬ 
hancement 

12.4. A m.o.s.f.e.t. when suitably 
biased produces a change of 
•1-5mA drain current for a 


change of 0-5V in the gate 
voltage. What is its transcon- 
ductance: 

a) 3000pmho 

b) 300pm ho 

c) 3mho 

d) 0-3mho 

12-5. A 2N3819 f.e.t. with a 
transconductance of 4000pmho 
is biased so as to act as a linear 
amplifier. What change in drain 
current would be produced for a 
IV change in gate voltage: 

a) 4pA 

b) 4mA 

c) 40pA 

d) 2-5mA 


PART 11 ANSWERS 


11-1 b). 11.2 c). 11.3 a). 11.4 b). 
11.5 a). 
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Fig. 12.8. The construction of a VMOS transistor. This 
differs from ordinary m.o.s.f.e.t.s in that it has a v-channel 
cut into the silicon. 

The wide operating power supply 
range means that the power rail 
does not necessarily have to be 
pure d.c. but a large a.c. com¬ 
ponent can also be tolerated. Thus 
the power supply for a cmos circuit 
does not have to be well-smoothed 
as it does for ttl and so can be 
relatively uncomplicated and thus 
cheap. 

One problem with cmos circuits 
is that they can be damaged by the 
static voltage which is often 
present on the body. This 
because the tiny capacitance on 
the gate has a very low leakage 
and so any charge tends to produce 
very large voltages which exceed 
the breakdown voltage of the 
junctions. 

Try to avoid touching the leads 
of the i.c.s until they are in the 
circuit, leaving them in the 
ductive foam in which they are 
supplied. 

F.E.T.S. IN LINEAR I.C.S. 

In the last few years integrated 
circuit manufacturers have man¬ 
aged to combine f.e.t. and bipolar 



Fig. 12.9. This circuit illustrates how easy it is to interface 
low power logic in the form of CMOS to a high current 
output in the form of a lamp. 

out huge chip area so a radically 
different geometry was needed. 
Fig. 12.8 shows a typical vmos 
transistor and it will be seen that 
instead of simply building up 
layers on the surface of the silicon, 
a U-shaped groove has been cut 
which is used for the gate. 

VMOS transistors can handle 
currents of lOA but even highdr 
current types are now appearing. 
They tend to be of the n-channel 
enhancement type since this 
allows a single power supply to be 
used. The real attraction of these 
VMOS transistors is that currents of 
lOA can be switched by low power 
logic like cmos making interfacing 
between logic and things like 
lamps or relays very simple indeed. 
Fig. 12.9 shows a typical circuit. 

At the moment the price for 
these devices is very high but no 
doubt as the demand increases the 
price will fall and we will be seeing 
them used in EE projects. 


transistors on a single chip thus 
producing operational amplifiers 
with extremely high input im¬ 
pedances but good drive capability 
and speed. Usually just the input 
stage is f.e.t. but some op-amps 
are made entirely from m.o.s.f.e.t.s. 

The CA3140 op-amp which has 
been used in past articles is a com¬ 
bination of m.o.s. and bipolar tech¬ 
nologies and the figures quoted 
earlier testify to its extremely high 
input impedance. 


POWER F.E.T.S. 

Until the last couple of years 
f.e.t.s have not been produced 
which are capable of operating at 
high currents or powers. This gap 
has now been filled by a new breed 
of discrete f.e.t. known as v-chan¬ 
nel m.o.s.f.e.t.s or vmos for short. 

Conventional geometry of 
m.o.s.f.e.t.s meant that high cur¬ 
rents could not be achieved with- 


JACff VUUCt &■ family... BYDOUGBAKER I 


(THERE WE WERE, MR PLUG, PINCHING) 

(THESE WATCHES RIGHT UNDER THE 
LWAREHOUSE GUARDS' NOSES. WHEN J 
=^3.THIS ALARM SOes OFF. 

(WAREHOUSE ALARM BE BLOWED! IT WAS \ 
(,THE ALARM INCORPORATED IN DOPEY PICK’S) 

L WRIST WATCH! ) -- 

' — 

-M WAREHOUSES USE SOME V£l^\ 

SOPHISTICATED ALARM SYSTEMSJ^g 
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O NE of the most useful pieces of 
test equipment for troubleshoot¬ 
ing digital circuits is a logic probe. 
The probe to be described, which is 
for use on ttl devices, uses three 
l.e.d.s to indicate the state of the 
logic under test; these l.e.d.s are 
labelled high, low and pulse. 

The HIGH and low l.e.d.s indicate 
logic 1 and logic 0 respectively, and 
when the point under test is oscillat¬ 
ing between logic 1 and logic 0 the 
relative brightness of these two l.e.d.s 
gives some idea of the mark-space 
ratio of the waveform. 

The l.e.d. labelled pulse flashes on 
for one second every time the logic 
level at the probe input changes 
state. This can be used for detecting 
very short duration positive or nega¬ 
tive-going spikes, which are much too 
fast to be visible on the high and low 
l.e.d.s. 


CIRCUIT DESCRIPTION 

ICl is a quad Schmitt nand cir¬ 
cuit, with gates ICla and IClb being 
used as inverters and buffers. When 
the probe input is high (logic 1), 
D1 will light; similarly, when the 
probe input is low (logic 0), D2 
will light. Since ttl regards an open- 
circuited input as being at logic 1, 
the output of gate ICla will go low 
whenever the input is an open circuit. 

To prevent the probe from indicating 
logic 1 for an open circuit input, TRl 
was included in the circuit. Although 
a BC183 was used in the original de¬ 
sign, any small npn transistor should 
operate satisfactorily in this circuit. 

Integrated circuit 1C2 is a quad 
2-input exclusive-OR device, and is 
wired so as to produce a short nega¬ 
tive-going pulse whenever the probe 
input changes state. Since gates IC2a, 
b and c are all acting as inverters, 
the two inputs to gate lC2d are at 
opposite logic levels, and so the out¬ 
put of gate lC2d is high. However, 


when the output of ICla changes 
state, this change will not be reflected 
in the output of gate IC2 until about 
45 nanoseconds later because of the 
propagation delays in gates IC2a, b 
and c. Thus, for about 45 nanoseconds, 
the inputs to gate IC2d are at the 
same level, causing a 45 nanosecond 
negative-going pulse to be produced. 

This pulse sets the flip-flop formed 
by IClc and d, and D3 lights to indi¬ 
cate that a change of state at the 
probe input has been detected. The 
flip-flop resets itself about one second 
later when the voltage across Cl has 
dropped to 0-9 volt; Cl is then 
charged up again via R4. 

GDNST|||^ 

CIRCUIT BOARD 

The circuit is built on a piece <rf 
O lin matrix stripboard, size 9 strips 
by 29 holes. The i.c.s can be soldered 
directly to the board or mounted in 
Soldercon pins. If you wish to use i.c. 
sockets, note that some types mount 
the i.c. so high off the board that they 
will not fit in the case. Similarly, if 
you wish to use resistors rated at 
more than watt, chedc that they 
can be fitted into the spaces allocated. 

The case used in the prototype 
was an exhausted container for Multi¬ 
core solder with three holes drilled 
in the side and spaced so that the 
three l.e.d.s on the circuit board can 
be seen through them. 

The layout of the components on 
the topside of the board and the 
breaks to be made on the underside 


PROBE POINT 

For the tip of the probe a small 
nail was used. The nail was driven 
through the centre of a cork shaped 
to fit the conical end of the tube and 
the section of the nail protruding 
from the cork was covered with 
rubber sleeving. It was necessary to 
enlarge the hole at the end of the 
tube so that the nail with its sleeving 
cover would fit tightly in it. 

Solder the probe lead from the 
board to the head of the nail and 
cover the joint with some insulating 
tape. 

Push the cork into the tube so 
that the nail protrudes through the 
hole in the tube. The cork can be 
glued in place, but in the prototype 
this was found to be unnecessary. 


are shown in Fig. 2. Note that there 
are some link wires to be connected 
beneath the i.c.s, and also on the 
underside of the board. 


Begin by cutting the board to size 
and then filing it so that it is a little 
smaller than the internal diameter of 
the case. 

Next make the cut-outs and solder 
in position all the link wires (above 
and below the board) followed by the 
components. Note the orientation of 
the l.e.d.s. These should be inserted 
so that the height to their tips above 
the board is a little more than the 
radius of the case. In this way, when 
the board is fixed in position the 
l.e.d.s will protrude a little allowing 
them to be seen more easily. 

Drill three suitably sized holes in 
the case to align with the l.e.d.s on 
the board when the latter is in its 
final position. 

Connect fiying leads to the board, 
about 80mm to reach the probe point 
and about Im for the supply lines. 
Red and black leads to represent “-f ” 
and “ —” respectively are advised. 






Everyday Electronics, September 1980 
























■ 4 ^ BM 
#■' Ni? 


Everyday Electrmics, September 1980 































































Exploded view of the unit showing the board ready for insertion in its case. 


Next, drill a small hole in the 
white plastic cap whidi fits on the 
ends of the tube. Feed the supply 
wires through this hole and knot it 
inside the cap, allowing about 25nim 
of slack between the circuit board 
and the knot The circuit board can 
now be fitted into the tube. 

Ensure that l.e.d.s are lined up 
with their holes and then push the 
board upwards so that the l.e.d.s pro¬ 
trude through the holes. Secure in 
this position with a piece of poly¬ 
styrene or foam sponge. Fit the cap 


on the tube and crocodile dips on 
the two supply wires emerging from 
the cap. 


TESTING 

Carefully connect the supply leads 
to the power rails on a ttl circuit, 
or a p.s.u. set to -1-5 volt. Touch the 
probe on to the positive supply rail 
and the probe should indicate high, 
D1 lit. Similarly, the probe should in¬ 
dicate LOW (D2 lit) when touching 
the negative supply rail, and should 


not indicate anything when the probe 
is not touching anything. 

Check that the pulse l.e.d., D3, 
hashes when the probe is touched on 
to the negative supply rail, and once 
again when it is removed from the 
supply rail. 

Note that this l.e.d. will not fiash 
when the probe touches the positive 
supply. 

If all is well the case may be 
painted and the three l.e.d.s labelled 
with their function as shown in the 
photographs. tl 



Readers' Bright Ideas; any idea that is published 
will be awarded payment according to its merit. The 
ideas have not been proved by us. 


BIT REMOVAL 

When one wishes to renew the copper bit of a soldering iron, 
one almost always finds that it is almost impossible to remove 
the old bit, since the surface between the bit and the bit holder 
has become badly corroded. 

It may be possible to remove the old bit by drilling it out, but 
one normally adopts the easier task of replacing both the bit 
and the bit holder. 

This problem can be avoided if a copious layer of silicone 
grease is placed on each new bit before it is placed in the bit 
holder. The grease should be kept well away from the tip of the 
bit which wiil be used for soldering, but the regions which will 
come into contact with the bit holder should be well covered. 

When the soldering iron is used, the silicone grease is con¬ 
verted into a white coating which seems to prevent appreciable 


oxidation of the copper surface. The bit can be removed quite 
easily after the split pin has been taken out, since the white 
coating crumbles away. 

J. B. Dance, 
Alcester, 
Warks. 


MINI-BENCH 

I have devised a simple, inexpensive circuit board holder for 
when you are soldering, as seen below. 



To hold the circuit board I used a bulldog clip. The metal 
clasps could also act as heatsinks, but where delicate boards 
were used I stuck draught excluder tape along them. To hold the 
component in place coathanger wire is used with a crocodile 
clip attached to the end. This is held in place by a screw terminal 
block fitted to the base. 

R. Harrison, 
Witham, 
Essex. 
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This special feature puts the layman in the 
picture concerning the silicon chip or integrated 
circuit. It provides a good lead-in to our NEW 
SERIES; commencing in the same issue. 

I.C.S EXPIRIRER 

This series will discuss specific types of i.c.s. 
and illustrate typical circuit applications. The 
first four parts deal with LINEAR I.C.’s. 
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T his second part of the Weather 
Centre deals with the construc¬ 
tion of the sensors and final adjust¬ 
ment and setting up. 

The main outdoor items are the 
anemometer and wind direction units 
both of which are mounted on a boom 
that can be attached to a short mast 
on a chimney stack or similar posi¬ 
tion clear of the roof top of the 


ANEMOMETER 

The anemometer or wind speed 
unit is housed in an aluminium box 
as in the illustrations. Some mechani¬ 
cal work is involved in making the 
wind cups, chopper disc, etc, and it 
would be a good idea to study all the 
drawings and photographs before 
making a start. 

The wind cups are first carefully 
cut out of aluminium sheet and 
folded into the required cone shape. 
The joins can be riveted or secured 
with small screws and nuts after 
which each cup is mounted on its 
arm with a 4BA screw and nut (see 
Figs. 13 and 14). 

The three arms and cups should 
next be attached to the circular 
mounting plate (see Fig. 17). This 
consists of a 40mm diameter brass 
disc onto which a collar has been 
soldered. The disc is drilled through 
the centre with a 6mm clearance hole. 


CHOPPER 

The next stage is to make the 
circular Perspex infra-red chopper 
disc as in Fig. 17. Cut the material 
as near round as possible and 
slightly oversize then drill a 6mm 
hole through the centre. 

Fit the nearly formed disc to an 
arbor and mount it in an electric 
drill which has been clamped to the 
bench. Using a file (for example a 
“Surform” type), to cut the disc 
edges, continue to turn the disc until 
it is perfectly circular and of the 
correct diameter. 

TTie same method is used to turn 
the brass discs and also the rain pro¬ 
tection discs, one of which is shown 
on Fig. 17. 

The chopper disc is finished oS by 
drilling 18 equally spaced 6mm dia¬ 
meter holes according to the dia¬ 
gram. The bushes used for the shaft 
are standard *8 inch brass types and 
the collars for the brass discs can be 
cut from standard I4 inch brass 
spindle couplers. 

The disc should be given a couple 
of coats of paint to make it com¬ 
pletely opaque before it is installed 
in the final unit. 

The next step is to build the circuit 
board according to Fig. 11. The infra¬ 
red l.e.d. D14 and the photo-tran¬ 
sistor TR3, should be arranged so 
that they stand off the board and are 
bent at right angles facing each 


other making sure that they are 
directly in line. 

The completed board should then 
be mounted in position inside the 
aluminium box. The shaft which will 
take the chopper disc should be 
placed carefully in the bush through 
the bottom of the box and the 
chopper disc inserted between D14 
and TR3. The shaft can then be 
pushed through the disc from beneath 
and tightened in position. 

The top is then placed on the 
enclosure and the rotating assembly 
screwed in position. Note that there 
is a 6mm perspex disc between the 
cup assembly and the bush in the top 
of the case. 


CABLES 

The cables from the circuit board 
need only be about 600mm long and 
consist of one single screened wire 
and a single insulated wire. These 
are eventually connected to a junc¬ 
tion box on the boom. 

When assembly is complete the 
wind cups should rotate freely with 
a slight breeze on them. The cups 
should rotate quite easily and 
smoothly in a wind down to 2 m.p.b. 

WIND DIRECTION UNIT 

A 16-point compass wind direction 
indication is obtained from eight 
l.e.d.s on the readout display, these 
being activated by a series of reed 
relays operated by a magnet attached 
to a disc which is in turn fastened to 
the shaft of the wind vane (see Fig. 
14). 

As can be seen from Fig. 15, the 
reed relays are assembled in a circle 
on circuit boards and enclosed in a 
protective aluminium box. These 
circuit boards can either be printed 
circuit boards or plain s.r.b.p. board 
with Veropins at the appropriate 
locations. 

However, whichever method is used, 
the reed relays are all connected 
together on the top board as a com¬ 
mon return and have separate connec¬ 
tions on the bottom board. The lead 
outs here are by means of 10-way 
ribbon cable. 

The diagram in Fig. 15 shows how 
the unit is put together. The metal 
work is almost identical to that of the 
wind speed unit, the only difference 
being that the rotating chopper disc 
is replaced by a brass disc to which 
a magnet has been glued with epoxy 
resin. 


MAGNET AND ROTOR 
In assembly of the direction unit, 
the one point that should be noted is 
that the rotor assembly and bottom 
board must be placed in position 
before the top hoard is soldered in. If 
this is not adhered to, • it becomes 
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HARDWARE 

20 or 22s.w.g. aluminium sheet for wind cups; i inch (6mm) aluminium rod or 
thick wall tube; } inch square-section aluminium tube for boom; Perspex and 
brassfor chopper and discs as per diagrams; finch (1 inch bore) brass bushes 
(4 off); standard i inch bore brass spindle couplers for making collars (4 off); 
aluminium boxes 4 x 4 x If inch, Bi-Pak type BA2 or similar (2 off); mild 
steel or aluminium angle for unit supports as per diagrams; small circular 
or square plastic boxes fortemperature sensors;zinc plated self tapping screws; 
TV aerial claw clamp for securing boom to mounting pole. 


impossible to place the rotor disc 
with the magnet in position. 

The unit is then finished off accord¬ 
ing to the illustrations and photo¬ 
graphs. 


MAIN CABLE 

The main cable from the direction 
indicator is a 10-way flat ribbon type 
available in 10 or 25 metre lengths. 
Connections to the wind speed unit 
are made via a single screened cable 
phis one of the wires of the 10-way 
cable. The nine other colour coded 
wires to the direction indicator unit 
are connected as in Fig. 16. 

Connections of all cables from the 
wind speed and direction units are 
terminated at a 12-way terminal 
block housed in a small plastic box. 
This is mounted on the metal boom 
to which the wind speed and direc¬ 
tion units are fixed (see Fig. 16). 
The boom itself can be fixed to a 
stub mast quite easily with a standard 
TV aerial claw clamp. 

The whole assembly must, however, 
be mounted reasonably clear of the 
house roof top and any obstruction 
likely to impede the flow of air or 
cause fluctuation in wind direction, 
for example, a chimney stack in the 
path of the wind from any direction 
around the units. 


Connections down to the readout 
display are made via the junction box, 
and use the 10-way ribbon cable plus 
one run of single core screened 
cable. 


PRELIMINARY CHECKS 
When the wind speed and direction 
units are fully assembled on the boom 
the short cables from these to the 
junction box can be connected. 

Take the whole assembly outside, 
preferably when there is a light -wind 
blowing. When held horizontal at 


head height, the anemometer cups 
should rotate freely and the direction 
vane move to a position 180 degrees 
to the wind direction, that is the 
small arrow should point into the 
wind. 

Further notes on setting up will be 
given later, but a check could be made 
at this stage to confirm that all the 
reed relays are operating by connect¬ 
ing an ohm-meter between the com- 
m<Mi lead and each reed relay connec¬ 
tion. 

The meter should show continuity 
at each main compass point, with the 




Close up view of the chopper disc. 
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appropriate switch closed, as the vane 
is moved slowly round by hand from 
N through to N. 

If an oscilloscope is available, a 
preliminary check could also be made 
on the anemometer unit. Connect up 
a 12V battery with positive going to 
connection 12 on the terminal block, 
negative to connection 10. The output 
from connection 11 can then be fed to 
the oscilloscope. 

Spinning the cups should produce 
a nearly uniform square wave as 
shown in Fig. 3 from Part One, last 
month. 


TEMPERATURE DIODES 

The final items in this project are 
the temperature sensing diodes D1 
and D7 which are mounted in small 
plastic boxes, such as those used for 
typewriter ribbons, for protection. 

Before this is done, however, the 
equipment needs calibrating for each 
diode. 

The specified meter has a scale of 
0 to 100 in major units of 20, sub¬ 
divided into divisions of 10 and 2 and 
therefore a total of 50 divisions. Each 
of these represent two degrees of 
temperature or 2 m.p.h. of wind 
speed. 


TEMPERATURE CALIBRATION 
No two diodes, even of the same 
type, have exactly the same current/ 
resistance characteristics, so the 
equipment must be calibrated separ¬ 
ately for each sensing diode. For this 
purpose two wires are temporarily 
soldered to the ends of the diodes. 




View of the reed switch assembly showing 
lower circuit board and common con¬ 
nection of the switches. 


View of the reed switch assembly showing 
the upper circuit board and individual 
switch connections leading to the ribbon 
cable. 



Overall view of sensor assembly, 
above shows the anemometer rotor. 


OUTSIDE TEMPERATURE 

Take one diode and connect it up to 
the outside temperature terminals on 
the back of the main display unit. 
Make sure that the cathode of the 
diode is connected to the common or 
earthed input terminal. 

Set the wind speed select switch S3 
to “wind speed cal” and the tempera¬ 
ture select switdi SI to “0 degrees 
cal”. The l.e.d. D8 should be hashing 
slowly. Adjust VR3 until the meter 
reads 0 degrees which is 40 on the 
normal meter scale. 

For the next stage a small dish or 
glass of freezing mixture is needed. 
This should ideally consist of ice and 
water at zero degrees Celsius and the 
easiest way to obtain this is to put 


the water into the dish or glass and 
place it in a freezer until ice is just 
beginning to form. Set the tempera¬ 
ture select switch SI to “outside 
temperature” and the wind speed 
select switch S3 to “temperature” 
and place the diode in contact with 
the mixture. Set VR5 about half way 
and adjust VR4 until the meter reads 
approximately 0 degrees. 

Remove the diode from the ice/ 
water mixture and wait for a few 
minutes for the meter to increase its 
reading and then remain stationary. 
This will be at room temperature. 
Next adjust VR5 until the meter is 
reading the correct temperature. 
This can be verified with a normal 
mercury in glass thermometer. 

Now return the diode to the ice/ 
water mixture and readjust VR4 so 
that the meter reads 0 degrees and 
keep on moving the diode from ice 
to room temperature in turn and 
adjusting the relevant presets until 
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correct reading appears every time. 

The circuitry for the outside 
temperature of the unit is now 
calibrated for this particular diode. 
This diode must be kept only for out¬ 
side temperature measurement. 


INSIDE TEMPERATURE 

The procedure for setting up the 
inside temperature circuit is exactly 
the same but using the diode sensor 
chosen for this connected up to the 
appropriate input terminals. In this 
case the presets VRl (zero degrees) 
and VR2 (room temperature) are 
used. This diode must be kept only 
for inside temperature measurement. 


DIODE MOUNTING 

Each diode can now be mounted in 
a small plastic box and provided with 
a pair of connecting leads long 


enough to reach the final positions 
from the readout display unit. 

Likewise, the wind speed and direc¬ 
tion unit can now be permanently 
mounted in position, although it would 
be a good idea to connect it up to 
the display unit and quickly check 
the wind speed and direction func¬ 
tions before finally installing the 
wind speed/direction sensor unit in 
its permanent location. 


WIND SPEED 

Calibration is completed by setting 
up the display unit for correct wind 
speed. Set the wind speed select 
swdtch S3 to “wind speed cal”. The 
l.e.d. D8 should be flashing slowly. 
Adjust VR6 until the meter reads 

19, that is about half a division below 

20. Calibration for wind speed is now 
complete for 0 to 100 m.p.h. but can 
always be checked again by repeat¬ 
ing the above procedure. 


Rear view of display unit showing sensor connection points and terminal blocks. 


At this pmnt the meter can be 
labelled. First, remove the meter 
cover and very carefully release the 
scale itself by undoing the securing 
screws. Then slide the scale outward 
underneath the pointer. Calibration 
figures for temperature and wind 
speed can be put on with Letraset or 
drawing ink as shown in the photo¬ 
graphs. Equally carefully, replace the 
scale and meter cover. 

The Weather Centre is now ready 
for use. 


SENSOR LOCATION 

The sensor for outside tempera¬ 
ture should be mounted about l -5m 
above ground on a North-facing wall 
or location shaded from direct sun¬ 
light. Make sure that water cannot 
enter the enclosure by sealing the lid 
all the way round with tape or epoxy 
resin. The sensor for inside tempera¬ 
ture can of course be used anywhere 
in the house, the most likely place 
being the main living room. Alterna¬ 
tively, it can be used in a greenhouse. 

The wind speed/direction sensors 
should be mounted well clear of any 
obstructions such as chimney stacks 
that might cause a disturbance in the 
air flow. The boom should also be 
lined up so that the reed relay S4 
corresponding to the N l.e.d. D15 is 
in fact pointing North. Wind speed is 
measured in miles per hour or knots, 
either of which can be converted to 
the Beaufort scale. A printed scale is 
provided (see Fig. 10) for the con¬ 
structor to fasten onto the front of 
the display unit for reference. 

However, it must be remembered 
that even when the wind is blowing 
steadily, there are still fluctuations in 
wind speed known as gusts and lulls. 

For example, when the general wind 
speed is averaging 20 m.p.h. the 
speed over a period of a few minutes j 
may fluctuate between 10 and 30 
m.p.h. ^ ■ 

Wind direction never remains ” \ 

absolutely steady either and even with 
normal wind the vane may move ' 

rapidly between two or three main 
compass points. For example, with a 
generally West wind the l.e.d. indica- J 

tors may show SW and NW frequently ■ 
together with W. If the dominant J 

indication is West, then this will be i 

the main direction. , 


FURTHER INFORMATION 
Bona fide applicants, such as school 
teachers, students engaged in weather 
studies, colleges, etc can usually 
obtain all kinds of information on 
weather and weather forecasting, 
quite free from the Independent TV 
companies’ weather departments and 
you might also like to try your local 
Meteorological Office weather station, 
whose address is usually in the tele¬ 
phone directory. t( 
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Everytl^y News 

CHALLENGE OF THE CHIP 

The chips are down at the Science Museum and they’re there for all to see! Over 200 microprocessors 
are on show, some working, in an exhibition on the first floor of the Science Museum, London 


Aimed at showing the present and future possibilities of 
the chip in everyday life, this is an exhibition that tells the 
story from the beginning through to displays of applica¬ 
tions of the very near future. It deals with the invention, 
development, and applications of the transistor, integrated 
circuit and the methods by which they are made on a 


minute scale. 

Electronic games and toys 
take up a large section of 
the exhibition. This is because 
most people come into con¬ 
tact with microchip tech¬ 
nology through these and 
therefore they come to terms 
with them more easUy than 
just looking at a piece of 
technical equipment. 

A large number of manu¬ 
facturers and suppliers have 
contributed objects and 
equipment for display. The 
aim is to attract as many 
people as possible to this 
free exhibition. To this end 
special evening openings are 
being held to enable staff of 
industrial and commercial 
organisations to attend at 
their leisure. 

Simer Market 

One exhibit, that of a 
supermarket checkout 
point, is manned and the 
continuous demonstration 
shows just one application 
of the chip together with 
laser technology. 


passed over a window instead 
of the assistant lifting the 
item up to read the price. 
A laser beam scans the 
window until it reads a bar¬ 
code (thick and thin black 
lines printed onto the pack¬ 
ing of the item purchased), 
the information is fed to a 
microcomputer in the cash 
register automatically. 

The printed bill gives 
details of the item: the 
price, an abbreviated “title” 
for each purchase i.e. B.FAST 
(3:REA for Com Flakes (a 
breakfast cereal). The bUl is 
totalled after the assistant 
touches the total button or 
touchplate. They then enter 
the amount of money ten¬ 
dered, the printout gives the 
amount of change due, the 
till drawer opens, when it 
closes the date and time of 
purchase prints out and a 
receipt number and message 
awrear “THANK YOU, CALL 
AGAIN”. 



Another very interesting 
exhibit, contributed by 
Marconi Avionics, is a large 
model of an advanced fighter 
plane of the future, demon¬ 
strating the role of the 
micropFocessor in “tomor¬ 
row’s” military and civilian 


This is an exhibition that 
is a must for^eryone. The 
whole family will find some¬ 
thing of interest and fun in 
its presentation. Due to run 
until “at least the end of the 
year” it will be interesting 
to see how many items stand 
the pace of continuous use. 


Audio Agreement 


A step forward to industry standardisation in digital 
audio discs has been made by a new agreement between 
Sony and Philips who are already in agreement on com¬ 
patible video discs. 

The audio discs will use 16-bit encoding on a 12cm disc 
and will be single-sided with a playing time of one hour. 
The discs play through an optical laser system with no 
wear on the disc. 


TX9 Exported 

The new and highly suc¬ 
cessful Thom TX9 TV chassis 
has attracted world-wide 
attention. An agreement re¬ 
cently signed allows the TX9 
design to be assembled from 
kits of parts in Hong Kong 
and China. Similar agree¬ 
ments have also been made 
with electronics companies in 
Italy and Scandinavia. 


Computer manufacturer 
LogAbax has estimated that 
computers are being in- 
stalled in the UK at a rate 
of 400 a week, mostly to 
small or medium business 


_ NEWSPAPER by Satellite _ 

The New York Times is sending facsimile pages by 
high speed satellite data link to Chicago for local 
printing. Two pages are transmitted every Zh minutes 
through unattended earth tennmals at each end umng 
10 metre diameter dishes. 


VDU’s 

Cleared 


Anxiety about health 
hazards from visual displ^ 
units has been largely dis¬ 
pelled in a report from tile 
VDU Eye Test Advisory 
Group. 

The report claims that 
there is no significant radia¬ 
tion hazard and that com¬ 
plaints of strain arise from 
method of use of the equip¬ 
ment and not the equipment 
itself. The report, however, 
urges the need for regular 
checks of the eyesight of 
continuous users. 
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... from the World of Electronics 



^ANALYSIS. 


TWO WORLDS 

The electronic hobbyist soon acquires a good knowledge 
of what's happening and what’s new in consumer electronics. 
He or she gets full exposure to component and kit avail¬ 
ability through electronics constructott magazines such as 
Everyday Electronics. The lastest in ready-mades can be 
seen in every shopping centre. Whether we buy or build our 
equipment it ends up in our homes and, in the jargon of the 
economist, we are all members of the consumer electronics 

Less well known to the hobbyist is the other world, that 
of electronic capital equipment also sometimes called "pro¬ 
fessional” electronics, this world is largely hidden from the 
public although we benefit daily from it. 

The world of electronic capital equipment embraces the 
radio and TV transmitters and studio equipment, the radars 
and other navigational equipment that speed us on our 
holiday flights, the computers that remind gs of our bank 
overdraft, the police radio network which helps preserve 
law and order, the industrial automation keeping industry 
going, and defence electronics which helps maintain peace. 

Electronic capital equipment design and manufacture is a 
success story that is overlooked by the media who much 
prefer to report the failures of steel or shipbuilding, or 
industrial unrest. This industry is producing £1,500 million 
worth of equipment and systems a year and selling it pro¬ 
fitably. About one third of the total is exported and after 
deducting imports in the same categories there is a surplus 
of £140 million in overseas trade balance. 

The workforce of some 100,000 people is increasing yearly 
despite the fact that i.c.s have reduced labour content in the 
finished product. Another big plus factor is the level of 
enthusiasm in the industry and consequent lack of disputes. 
After all, everybody knows they are backing a winner and 
don't want to see it nobbled when order books are at their 
best ever levels. 

There is only one snag. The sky would be the limit but for 
the fact of a chronic shortage of engineers and technicians. 
This is where the hobbyist can help while, at the same time, 
promoting his or her own interests. Anyone who under¬ 
stands the fundamentals of electronics can carve a career in 
an industry in which there is virtually no limit to growth. 
The jobs are there waiting to be filled and providing you are 
keen (which most hobbyists are) and know your basics the 
firm will help train you. 

It’s worth thinking about. 

Brian G. Peck 


USA Buys British 


Multi-million pound orders 
have been received by Redi- 
fon Simulator Ltd for flight 
simulators for the new 
generation Boeing 757 and 
767 jet aircraft for the 
United States. 

Britain’s aerospace in¬ 
dustry, which has a large 
electronics content, is having 
a record year with exports 
targeted at £1,500 million. 
Over 50,000 trade visitors 
from 100 countries will attend 
the Farnborough Air Show 
in September. 


Teletext in Print 


The Department of In¬ 
dustry has just published a 
leaflet on “Teletext” as part 
of a campaign to make the 
public more aware of the TV 
information service in which 
the UK leads the world—who 
said the printed word was on 
the way out? 

Copies of the Teletext 
leaflet are available free 
from MAP Information 
Centre, Freepost, Dept of 
Industry, Room 114, Dean 
Bradley House, 52 Horsefeny 
Road, London SWl 2BR. 


WORRIED UHIOM 

The Post Oflice Engineering Union is reported as 
“being worried” over the implementation by the BPO 
of the new System X digital telephone network, the first 
exchanges of whidi will enter service this year. 
Reason for Union concern is System X reliability of a 
measured call failure rate of one in 10,000, needing a 
stafiing of only one technician per 10,000 lines, far 
fewer than at present 

In Union eyes System X is far too good. Subscribers, 
however, will welcome the improved reliability. 


SOLAR TELEPHONES 


British company Lucas 
Energy Systems has won a 
£1-2 million contract for 
solar panels to power a rural 
telecommunications network 
in Colombia. Sun power will 
be converted to lOOkW of 
electrical energy through 


Japan’s JV.I anS Britain’s 
Thom EMI are ioining forces 
in the video disc business. 
The new tie-up will chal¬ 
lenge RCA and Philips for 
dominance in the market 
place. 

All three manufacturers 
have different proposed 
systems with none so far 
recognised as an industry 
standard. 


Electronic Translation 

The EEC Commission is re¬ 
ported to be investigating 
schemes for electronic trans¬ 
lation between the six ofBcial 
languages used daily by the 
7,000 civil servants in Brus¬ 
sels. 

Automatic translation from 
one language to another 
would ease the task of, if 
not dispense with, the 
present force of highly paid 
translators. 


2,550 solar panels distributed 
throughout the network. 

This is believed to be the 
largest single order ever 
taken in this area of solar 
panels and was won against 
fierce competition from the 
USA, Japan and France. 


I GOLD STANDARD 


One of the measures of 
health in the electronics in¬ 
dustry is gold consumption, 
used in high quality com¬ 
ponents and assemblies. The 
UK industry doubled its gold 
intake during the past year 
to a value of £60 million, 
fourth highest of the elec¬ 
tronics producing nations 
with only the USA, Japan, 
and Germany ahead in the 
gold usage league table. 


The prospect of a flat 
“hang-on-the-wall” TV re¬ 
ceiver is stili a dream of the 
future according to speakers 
at a recent lEE coiioquium 
on the topic. Except, that is, 
for tiny screens. For the fore¬ 
seeable future the conven- 
timial c.r.t. will remain on 
top. 


Underwater Colour 


An underwater colour TV camera for deep sea (up to 
2,000ft) inspection of structures has been developed by 
Marconi Avionics. Special signal processing brings out colours 
which otherwise are obscured by sea water and can reveal 
information vital to safe maintenance. 

The camera is housed in an anodised aluminium housing 
similar in specification to that used on naval torpedoes. It 
can be hand-held by a diver or operated by remote control. 
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RADIO WORLD 

By Pat Hawker, g3Va 


Electronics and reliability 

Over many years, industry has been 
striving to overcome the feeling of many 
of the public that complex electronics 
equipment, although capable of doing 
many wonderful things, can still prove to 
be rather unreliable, particularly when it is 
used in hostile environments. 

Semiconductors rather than glass 
valves have done much to improve 
matters, although, it could be argued, 
better packaging and materials research 
have done even more. It was said, for 
example, that over 90 per cent of the 
early radar cathode-ray tubes arrived 
overseas during wartime in a damaged or 
broken condition due to bad packaging. 

The need to put equipment into pack¬ 
ages capable of being launched into space 
and working unattended for from five to 
seven years has led to intensive work on 
discovering and overcoming failure mech¬ 
anisms, and this has had a valuable spin¬ 
off throughout the industry. In the past 
decade, the number of service calls to the 
domestic colour TV set has dropped, on 
average, from over four per year to less 
than one. 

But the 1980 Observer single-handed 
Atlantic yacht race cannot have done 
this image any good. Much was expected 
of the French Argos automatic position- 
reporting-via-satellite equipment that had 
performed well during some earlier events. 
But this time, using new deck-mounted 
equipment, more than 30 of the units 
failed within a matter of days. 

According to preliminary reports this 
seems to have been due more to the 
redesigned plastics casing than due to 
the eiectronics. Instead of flexing, the 
plastics apparently stiffened and cracked 
in the presence of salt water, letting the 
highly conductive sea water reach bat¬ 
teries and electronic circuitry: so it now 
seems a case of “back to the drawing 
board". 

This again emphasises a very old rule: 
mechanical engineering remains a vital 
part of good electronic engineering. 

The UK domestic environment is much 
kinder to electronic equipment than is the 
case in many parts of the world—and 
very much kinder than any form of mobile 
service. One still hears complaints that 
"tropicalisation" is less effective than it 
might be when up against the combined 
onslaught of heat, humidity, dust and 
insects; semiconductors, on the other 
hand, have a particular dislike for low 
temperatures. 

Printed circuit boards still give trouble, 
including those elusive hairline cracks 
and the peeling off of the copper; carbon 
‘pots' dislike moisture; rubber, springs, 
push-button switches etc can deteriorate 
rapidly in the tropics. The thin wires found 
in many receivers are vulnerable to hard 
use, while connectors, plugs and sockets 
and the like are all too easily damaged 
when used under field conditions. 


Another problem is that while, for 
example, modern large-scale integrated 
circuits can form effective multi-channel 
synthesisers for hand-held equipment, 
the power they consume is considerable, 
particularly where dry batteries are 
stored at unsuitable temperatures. 


CB at the crossroads 

As someone entirely sympathetic to¬ 
wards the concept of an “Open Channel", 
it is possible to understand why the 
frustrated CBers feel that only by keeping 
up constant pressure on Parliament, the 
Home Office and the media are they 
likely to live long enough to receive more 
than promises. But it has to be said that 
much of their “propaganda" is undoubt¬ 
edly over-pitched and by no means easy 
to justify. 

This could rebound on the movement in 
future as a similar (successful) campai^ 
did in Australia a few years ago. Neville 
Williams, editor of Electronics Australia 
makes this clear in a trenchant editorial 
"CB radio is at the crossroads” in a recent 
issue of that magazine. It seems well 
worth quoting, if only as a warning: 

"In 1977, with much fuss and fanfare, 
citizens band radio in Australia was 
legalised. On the one hand, the move was 
seen as a victory for human rights and 
free speech; on the other an opportunity 
for numerous companies to make a fast 
buck. For a while, CB was very much the 
“in” thing. 

“But within 12 months, the scene had 
changed. For many, the fast buck dream 
had turned into a nightmare. And the 
platitudes about human rights and free 
speech had been buried under an ava¬ 
lanche of everything from jargon to 
obscenity. From being a "cause”, CB 
became the target for widespread ridicule. 

“Massive desertions from the ranks of 
licensed CBers followed, including at 
least two groups which the CB movement 
could ill afford to lose. One such involved 
many of the original human rights, free 
speech campaigners who had seen in CB 
a potential means of exchanging informed 
opinion on many subjects; they hadn't 
counted on the high level of adolescent 
ambienti 

“The other group included people with 
an evolving interest in the technology of 
communication. Many such have moved 
into the ranks of amateur radio and have 
adopted the accepted manner and mores 
of the amateur fraternity. 

“A large proportion of those who remain 
are not really CBers at all; they have no 
licence, no inhibitions about equipment, 
power, channels, or the way they use 
those channels. Ultimately, the Govern¬ 
ment will have to crack down on them 
and a recent prosecution in Sydney may 
provide an advance sample: a$A1,(XX)fine, 
plus costs, plus confiscation of all 
equipment." 


Letters of Authority 

So while the long-drawn-out contro¬ 
versy over CB rumbles on, wfth ever wilder 
estimates of the number of “illegals” or 
pirates using 27MHz CB equipment in the 
UK (between 150,000 and 200,000according 
to some sources though about 15,000 to 
25,000 seems a much more iikely figure for 
regular users), less is heard about the 
“legai" use of 27MHz in the UK for radio¬ 
paging and model control. 

I gather there are some5,(XX) licences or 
“Letters of Authority” for radio-paging 
systems, plus as many again for inductive- 
loop systems. Since each system rep¬ 
resents an average of about 20 pocket 
receivers or "bleepers”, total users of 
both types of system must now amount to 
over 200,000. There are some 23,000 sub¬ 
scribers to the Post Office radio paging 
systems which opened in 1973 in the 
Thames Valley area and in 1976 in the 
London area, with plans to extend this 
nationwide. 

Many of these systems operate on v.h.f- 
or u.h.f. and on 27MHz the systems are 
for “bleeping” only, on other bands 
systems may include talkback, "talk 
through” (ability to speak to another 
pocket set user via the control unit) etc, 
although the regulations are currently 
being changed so that systems providing 
speech facilities will be known in future 
as “local communications networks" as 
an intermediary category between 
“paging" and "private mobile radio”. 

Government-funded organisations are 
not “licensed" but operate under a “Letter 
of Authority" issued by the Home 
Office. 

Licences for 27MHz radio control of 
models have long been available in the 
UK although for some reason or other 
the authorities have not been prepared to 
issue licences covering the garage-door 
opening systems long popular in the 
United States. 


Radio Control 

A consumer boom in radio control of 
models is expected in the United States 
following the introduction of new special- 
purpose integrated-circuit devices by 
National Semiconductor Corporation. 
These, it is claimed, will make It possible 
to build complete, multi-channel, propor¬ 
tional-control systems with an operating 
range of about 100 metres for a small 
fraction of the cost of current designs. 


Tail-pieces 

An American study suggests that 
watching television now occupies more 
waking hours than any other activity except 
work (43 hours per week for the typical 
household) based on a survey of 309 
urban and suburban homes. 

The recent revival by a Russian news¬ 
paper of the charge that the BBC external 
services are used to broadcast messages 
to secret agents makes one hope that, if 
this is so, which seems extremely doubt¬ 
ful, then it is conducted more effectively 
than the famous “personal messages" to 
the wartime French Resistance, when the 
vital “D-Day is coming" messages were 
known in advance to the Germans and 
could have led to a disaster had not the 
Germans mishandled the information 
they obtained from the messages I 
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O NE OF the more insidious equip¬ 
ment breakdowns that plague the 
motorist is that of bulb failure. Often 
he will not notice until he either 
makes a special check (which should 
after all be carried out weekly) or he 
is stopped by the police, and we need 
hardly quote the old adage that 
ignorance of the law, is no defence. 

The device described here gives con¬ 
tinuous monitoring of all external 
lighting equipment apart from the 
direction indicators and will give an 
instant warning should one of the 
bulbs go open circuit in use. 

When failure of a monitored light 
bulb occurs, a corresponding l.e.d. 
illuminates at the same instant on a 
display unit installed inside the car. 


CIRCUIT 

Although the circuit may look a 
little daunting at first, closer inspec¬ 
tion reveals that it consists of ten 
individual identical sections plus a 
test facility. 

Fig. 2 shows the complete circuit 
and it should be noted that each of the 
boxes A to J contain the same circuit 
network which is shown in Fig. 1. 

At this point we should point out 
that the components are numbered in 
a slightly novel way in that all com¬ 
ponents associated with each box have 
the letter of that box after their refer¬ 
ence number. 

For example the transistor in box 
C is referred to as TRIG or the l.e.d. 
in box H is referred to as D2H, and 
so on. 

Let us take circuit A for the 
moment. This is monitoring the off¬ 
side front side-light. The monitoring 
circuit is so arranged that there is a 
diode D5A in circuit between the bulb 
and its switch. 

Consider Fig. 1. Suppose the light 
bulb is operational. When the switch 
is closed, a current will flow through 


the sUicon diode D5A and the light 
bulb. 

A voltage of 0-7 volts is dropped 
across the diode. This voltage is large 
enough to provide the germanium 
transistor TRl with sufficient base 
bias to switch it on. 

In this mode TRl acts as a short 
circuit across the l.e.d. D2 thus pre¬ 
venting it from lighting up. 


OPEN CIRCUIT 

Let us take another case, this time 
with the bulb open circuit. When the 
switch is closed, current will not be 
able to flow through the diode. Hence 
the voltage across the diode will fall 



-TR2(c| 


Fig. 1. Circuit dihgram of one of the sensor 
modules of the Lights Failure Monitor. 



to zero and the transistor will switch 
off. 

Of course there will no longer be a 
short circuit across the l.e.d. so it will 
light up indicating that the bulb has 
failed. 

A further point should be made 
that when the light switches are off, 
then no current will flow into the 
sensing network at all so the unit is 
in effect switched off. 


TEST FACILITY 

No monitoring unit is completely 
free from failure in itself so a test 
facility is provided to make sure that 
all the l.e.d.s are functional. 

Essentially we have a line that feeds 
every l.e.d. via diode Dl. When we 
wish to test the system, the base of 
TR2 is grounded via R3. This switches 
on TR2 which allows current to flow 
through every l.e.d. in the system and 
light them all up. 

It is then very easy to spot a faulty 
indicator. Diodes Dl are necessary to 
prevent current flowing back down 
the test line when it is not being 
used. 


NEGATIVE EARTH 

As can be seen from the circuit 
diagrams in Fig. 1 and Fig. 2, this unit 
has been designed for a negative 
earth system. 

Fortunately nearly all new cars are 
built this way. However modifying 
this circuit for the older positive 
earth system poses several problems 
mainly because of the fact that the 
current flowing through the bulbs is 
going in the opposite direction. 

In fact modification would involve 
changing the design of each boxed 
module, not to mention redesigning 
Fig. 2 so the author has decided to 
restrict himself to a negative only 
version. 



monitor 


By C. R. B/RRELL 
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Fig. 2. Complete circuit diagram of the Lights Failure Monitor. Note that each lettered box contains the circuit elements from Fig. 1. 



CIRCUIT BOARD 

TTie main part of the Monitor is 
built on a piece of 0 -1 inch stripboard, 
37 strips by 14 holes and the com¬ 
ponent layout is shown in Fig. 3. 

Straight away it can be seen that 
the spacing between components is 
very close so some care will be needed 
in construction. 

The board should first be prepared 
by making all the breaks in the 
copper strips. This can be done using 
a spot face cutter or small twist drill. 

When this is completed solder the 
resistors and diodes in place. It is 
necessary to do this first because the 
wire links must fit around these com¬ 
ponents and in fact these can be put 
in next. 


FINISHING OFF 

The board is finished off by solder¬ 
ing in the transistors, fuse clips and 
lead-off wires. 

Readers will notice that the l.e.d.s 
are wired straight onto the board. 
Make sure that you leave long enough 
leads so that they will fit into their 
holders in the case. 

In the prototype this meant bend¬ 
ing the leads through ninety degrees 
so that they would slot into their 
holders in the side of the case. 


CASE 

The circuit board is mounted in a 
plastics box 112 x 62 x 30mm. This 
should first be drilled and cut to 
accept the three sockets, test switch 
and the ten l.e.d.s. 

This involves marking up the side 
of the box with the correct drilling 
dimensions and making the holes, pre¬ 
ferably with a hand drill. Larger holes 
can be made by making a small hole 
and opening it out with a file. 

The sockets and switch are then 
fastened in position and the clips for 
the l.e.d.s pushed through their re- 
spectiye holes. 


INSTALLATION 

Before attempting to install the 
Monitor, study the diagram in Fig. 4 
very carefully. 

The main task is to insert the 
diodes D5A to D5J in series with the 
power cables from the light switch 
to the bulbs. This involves finding the 
correct wire that feeds each bulb to 
be monitored and reference to your 
car manual may be necessary in order 
to work out the colour code of the 
individual wires within the vehicle’s 
wiring harness. 

The most convenient way to install 
the diodes is to insert them between 


HOW IT WORKS 
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A diode is connected in series with each light bulb to be monitored and-^r 
the voltage drop across each diode is also monitored. 

If the light bulb is working, a current will flow through the diode which ^ 
will keep the I.e.d. in the display unit turned off. 

If the light bulb is open circuit then no current will flow and the I.e.d.;'* 
will turn on indicating where the fault lies. ^ 
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COMPONENTS 

Resistors 

Rl/t-J 2-2kn(10off) 

R2A-J 6200 (10 off) 

R3 2-2kO 
All IW carbon ± 5% 


f) 


D5A-D 1N5400 3 A silicon diode (4 off) 

D5£-f BYZ13 6A silicon diode (2 off) 

D5G->/ 1N5400 3 A silicon diode (4 off) 

Miscellaneous 

SI push-to-make momentary action switch 

PL1 4-pin DIN plug 

PL2 5-pin 240 degree DIN plug 

PL3 7-pin DIN plug 

SKI 4-way DIN socket 

SK2 5-way 240 degree DIN socket 

SK3 7-way DIN socket 

FS1 500mA 20mm cartridge fuse 

Plastics case, 112 x 62 x 30mm; 0-1 inch stripboard 37 strips x 14 holes; two- 
way screw terminal block (2 off); three-way screw terminal block (2 off); 
connecting wire. 


Semiconductors 

TR1A-J AC128pnp germanium (10 off) 

TR2 AC128 pop germanium 

D^A■J 1N4001 small signal silicon diode (10 off 

02A-J TIL212 yellow I.e.d. including clips (10 b 
D3A-J 1N4001 small signal silicon diode (10 off 

DAA-J 1N4001 small signal silicon diode (10 off 
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two terminal blocks and use the 
terminals at the opposite end of the 
blocks to connect up the severed ends 
of the wire. Fig. 4 will make this 
clear. 

As each different vehicle has a 
different wiring harness, it is impos¬ 


sible to give precise details as to 
where you should cut the lighting 
cables and Insert the diodes. Howeve'- 
you should try to do this as close to 
the proposed site of the display unit 
as possible, and far away from any 
possible sources of damp. 


Once all the diodes have been in¬ 
stalled the wires that lead to the dis¬ 
play unit can be attached as in Fig. 4. 
These should be terminated with the 
appropriate din plugs. An earth and 
positive supply should also be 
installed. 


SYSTEM TESTING 

At this stage the system can be 
tested. Plug the three din plugs into 
their appropriate sockets on the back 
of the display unit. When the test 
button is pressed all the l.e.d.s should 
light up. 

Each individual circuit should be 
checked next. To do this, loosen or 
remove each monitored bulb in turn. 
When the relevant switdi is activated 
in the car, the corresponding I.e.d. 
should light up indicating that the cir¬ 
cuit is faulty (in fact we have simu¬ 
lated an open circuit bulb). 

As soon as you are satisfied that 
everything is working properly, the 
terminal blocks should be insulated, 
for example by binding with p.v.c. 
tape, and then fixed securely in the 
car. 

The display unit can be finished off 
by labelling the indicator l.e.d.s using 
Letraset or other self adhesive trans¬ 
fers and then the display unit can be 
firmly attached to the dashboard or 
other suitable location inside the 
vehicle. 



by 

T.R.de Vaux-Balbirnie 


A ndrew was gazing into the 
large compartmented 
drawers which w© had 
adapted to carry our stock of 
resistors. The thing which 
struck him was the apparent 
“silly values” to be found—390, 
470, 560 ohms and so on. He 
asked why the values did not 
run—350, 400, 450, 500 and 
simplify the whole business. 
He argued that calculations 
would be much easier that 
way and I agreed. 

I told him that these were 
called “preferred values” and 
that I would talk to the whole 
class about them. 

I told them that we were 
talking about ordinary carbon 


resistors with 10 per cent 
tolerance—they are allowed to 
be up to 10 per cent higher or 
lower than their nominal 
value. These are cheap compo¬ 
nents and good enough few 
most purposes. A 100 ohm re¬ 
sistor could, for example, have 
an actual value of anything 
between 90 and 110 ohms. 

I showed, with the aid of a 
diagram, that when the toler¬ 
ance is taken into account, the 
preferred values just about 
cover all values. Naturally, the 
family of 5 p^- cent resistors 
will have its own set of pre¬ 
ferred values. 

There would be little point, I 
told them, in making a 200 
ohm resistor if this value was 
covered (just about) by the 
upper limit of a 180 ohm <198 
ohm) or the lower limit of a 
220 ohm (198 ohm) resistor. 

I went on to tell the class 
that when the actual value of 
a new carbon resistor is 
measured it is often surpris- 
in^y close to the nominal 
value—perhaps within 2 per 
cent—^but it will not always 
stay that way. In service, its 
value “drifts” and if it is sub¬ 
ject to mis-use it may easily 
go outside its 10 per cent limit. 
Hot running was one particu¬ 
lar cause to be avoided. 
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By Harry T. Kitchen 


R.F. Sources 

A few months ago (May) we looked at 
audio frequency signal sources, and this 
month I want to extend the frequency 
range to cover radio frequencies. 

Such sources are invaluable whilst 
trouble-shooting or designing equipment, 
and again we have a very wide specifica¬ 
tion/price spectrum. The latter figure can 
range from a few tens of pounds for the 
very basic sorts of oscillator, to x £100 
and even more for the precision signal 
generator. Your ambition must therefore 
be tempered by your pocketl 

Oscillators 

The term "oscillator" is used to describe 
a signal source where neither frequency 
or output voltage is closely controlled, 
(though advertising literature would often 
have you think otherwise). Such instru¬ 
ments comprise, essentially, (in the older 
type) two-separate valve oscillators, one 
for the radio frequency, the other for an 
audio frequency with which the former is 
modulated. 

In the modern version oscillator, we 
usually have two transistors which fulfill 
precisely the same functions. 

Modulation, incidentally, is the process 
of causing the amplitude of the radio 
frequency to vary at the same frequency as 
the audio frequency. Demodulation, at the 
receiver, consists of removing the radio 
frequency, leaving us with the audio 
frequency. 

The process of modulation in such a 
simple oscillator consists of varying the 
voltage supplied to the r.f. oscillator at 
the required a.f. frequency. Thus, when 
the voltage is at its maximum, the r.f. 
oscillator oscillates more vigorously then 
when the supply is at its lowest level. 

There is very little control over the 
"depth" of modulation, and the output 
voltage is extracted from the oscillator 
stage, possibly via a secondary winding 
on the oscillator coil. 

The output control is a glorified volume 
control used for potting down the output 
voltage. As it is closely coupled to the 
oscillator varying loads will affect the 
frequency as well as the actual output 
voltage. Such an oscillator cannot be 
seriously considered for precision work, 
but within its limitations It is a useful 
tool. 


Signal Generators 

We come now to the precision brigade, 
instruments that are entitled to the 
description signal generators, and our 
pockets must not only be very deep but 
also very well filled. 

Signal generators should be capable of 
providing an accurate and stable fre¬ 
quency; accurate and stable output volt¬ 
age; a means of setting the output voltage 
to a pre-determined point on an output 


meter so that the precise output voltage 
from the attenuators can be determined, 
should be capable of being set, and reset 
to any pre-determined frequency and 
voltage; should have variable modulation 
depth; zero leakage; zero f.m. on an a.m. 
signal. A formidable list, justifying the 
high cost. Let us look at some of these 
items in greater detail. 

The stability of frequency and output 
voltage will be clear, as will the require¬ 
ments of setting, and resetting, accuracy. 
What of variable modulation depth, zero 
leakage, and zero f.m. on a.m.7 


Modulation Depth 

Earlier we saw that the r.f. signal is 
modulated by the a.f. signal and thus 
varied in amplitude at the frequency of the 
a.f. signal. Theoretically it is possible to 
achieve 100 per cent, modulation where the 
r.f. signal varies from zero, when the a.f. 
signal is zero, to a maximum when the 
a.f. signal is at its peak. 

In practice this is difficult to achieve 
since the modulating device, valve or 
transistor, cannot be completely saturated 
to achieve zero output, nor completely 
cut-off to achieve maximum output. 

The normal, everyday, modulation depth 
is 30 per cent, and the modulating fre¬ 
quency is typically 400Hz or 1kHz, with 
provision for an external modulation 
frequency of variable depth. A variable 
modulation depth is essential for checking 
for detector distortion in receivers, and 
for this reason purity of the modulation 
signal is important. 


Zero Leakage 

Zero leakage is Impossible to achieve, 
but certainly the leakage of the oscillator 
frequency should be extremely low. If 
we are, as is sometimes necessary, 
measuring receiver sensitivity at the 
microvolt level, then even a very low leak¬ 
age via the mains lead, which after all 
can act as a transmitting aerial, can 
invalidate our measurements. 

The signal generator must be a box 
within a box; the oscillator contained in a 
leak-proof box, within the main cabinet. 
Mains input must be meticulously filtered 
to prevent the egress of the oscillator 
frequency. 

For precise attenuation the various 
stages must be isolated from one another 
so that there is no possibility of the 
oscillator frequency getting other 
than by the designed method" 

Zero F.M. on A.M. 

So far it has been accepted, albeit 
tacitly, that we are' discussing a.m, 
oscillators and generators only. The 
presence of an f.m. signal on what should 
be a purely a.m. signal can be embarassing 
when measuring receiver selectivity. 


Let us suppose that we are working at 
1MHz, and that the generator has a (un¬ 
wanted) deviation of 25kHz, so that our 
nominal 1MHz signal Is actually sweeping 
from 975kHz to 1 •025MHz. This means that 
our receiver can be up to 5 per cent inac- 
curatewithoutus knowingabout it, possibly 
an error of some magnitude, equally pos¬ 
sible an error of considerable magnitude. 


Fundamental Tuning 

Some of the cheaper sorts of oscillator 
are equipped with an additional scale 
enabling tuning to be effected on har¬ 
monics, whereas proper tuning is effected 
on fundamental frequencies only. 

Fundamental tuning, if used as intended, 
restricts the user to the highest frequency 
provided. That means if the maximum 
frequency is 100MHz, then that is as high 
as you can go—officially. Unofficially you 
can go higher; using the second harmonic 
you can go up to 200MHz, the third har¬ 
monic enables you to go up to 300MHz, 
and so on. 

This, in my opinion, is an undesirable 
practice, as it is all too easy to pick up the 
wrong harmonic, particularly if the fre¬ 
quency calibration is at all inaccurate. 
The only safe and accurate way is to use a 
fundamental frequency, though in an 
emergency it is possible to use the second 
harmonic and tune to twice the required 
frequency, that is 88MHz if 176MHz is 
required. 

On harmonics the output signal is 
reduced, and this can also affect accuracy 
particularly if an insensitive receiver is 
involved. 

Contributory factors to accurate mea¬ 
surement are the use of cables of the 
correct impedance to terminate the output 
from sig-gen’s (as signal generators are 
invariably termed by those "who know") 
and the use of a dummy aerial. The 
reasons involve e.m.f. and p.d., and we 
will look at these in some detail in the 
next article. 
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PRECISION 


When CSRl conducts the warning 
light LPl is illuminated. The opera¬ 
tor may cancel the light by breaking 
the current to the lamp with SI, a 
miniature push-to-hreak switch. As Cl 
is left fully charged it can give no 
further gate current so the lamp will 
remain off when SI is released. 

When the car is driven away from 
the pad, the magnet moves away from 
S2 and the reed switch opens so cut¬ 
ting off the battery supply to the cir¬ 
cuit. Cl will now discharge by leakage 
within a few seconds and will be 
ready to operate again as described 
above. When the reed switch is closed 
and the warning light cancelled, the 
only current flowing is leakage 
through Cl and CSRl. This leakage 
is so small as to be negligible. The 
life of the battery should be solely 
determined by the length of time the 
warning light is left glowing. 


By T. R. de Vaux-BALBIRNIE 


PARKING VAD 


T he pap referred to in the title is 
a block of plastic foam which acti¬ 
vates a warning light when com¬ 
pressed by pressure from a car 
bumper. With this pad suitably 
placed on the garage end wall and 
a separate unit housing the warning 
light, the device will ensure that the 
car will be parked close to the end 
wall without the possibility of 
damage and without assistance. Park¬ 
ing like this is sometimes necessary 
when the garage is only just big 
enough for the car or when two 
vehicles have to be squeezed in. 

One feature of the circuit is that 
it requires no setting for day-to-day 
use. Nothing need be remembered 
on approaching the pad—the lamp 
will always be ready to signal atten¬ 
tion. When the time for battery re¬ 
placement approaches it will be seen 
that the warning light becomes dim 
long before the circuit fails to operate 
altogether. 

The most difficult part of the pro¬ 
ject is not the electronics, which are 
very simple, but the construction of 
the pad unit itself. Experimental pads 
which reduced their electrical resis¬ 
tance when they were squashed were 
tried but they proved unreliable. A 
far better solution was found using a 
reed switch operated by a magnet. 
As the foam is compressed the mag¬ 
net approaches the reed switch to the 
point where it switches on. 


CIRCUIT DESCRIPTION 

The circuit diagram of the Precision 
Parking Pad is shown in Fig. 1. When 
the magnet approaches the reed 
switch, S2 closes (switches on) and 
connects the battery to Cl. This vol¬ 
tage step is transmitted to the gate 
of CSRl triggering it into conduction 
and Cl continues to charge up 
through the gate circuit. Once the 
thyristor has been fired in this way 
it will continue to conduct even when 
Cl is fully charged and the gate vol¬ 
tage and current drops to zero. 





Fig. 1. The complete circuit diagram for 
the Precision Parking Pad. 



PAD AND SWITCH 

The foam pad itself was a KKhnm 
cube offcut. Perhaps an old cushion 
could provide a suitable piece of foam 
or even a cheap car sponge. The mag¬ 
net was bought from a local hard¬ 
ware shop. Although several types 
were offered, the kind shown in the 
illustration proved most effective. 
Good results will only be obtained 
with a powerful magnet made from 
modern materials. 

The reed switch is of the normal 
cpen type—i.e. it switches on when 
the magnet is moved near. Two types 
of reed switch were tried. 

The first was about 25mm long and 
the other about 38mm. Roth worked 
very well but the longer switch 
proved slightly more sensitive and 
was finally chosen for the prototype. 
For testing purposes, a simple battery 
and bulb test-circuit should be made 
up with the reed switch placed in 
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PRECISION 

PARKING PAD 


The completed prototype warning light unit fitted to the 
garage wall. For convenience, a position close to the 
drivers side window is suggested. The battery is to be 
situated between this unit and the pad for easy replace¬ 
ment. 


Fig. 4. Circuit construction details. The 
tag-strip, LP1 and S1 are mounted on the 
rear face of the blank socket box cover. 
Care should be exercised when drilling 
this cover as it is very brittle and likely to 
Ship and crack. 


The completed pad assembly securely screwed to the garage end wall at 
bumper height. 
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series as shown in Fig. 2. The bulb 
should light when the magnet is moved 
to within about 70mm from the reed 
switch. Careful note of the best rela¬ 
tive positions for these two com¬ 
ponents should be made so that they 
may be adhered to in the final con¬ 
struction. 

The rear panel of the pad assembly 
was made from 12mm-thlck plywood 
and has a cavity chiselled into it to 
accommodate the reed switch, see Fig. 
3. This protection is necessary as reed 
switches are very fragile components 
and could easily be damaged if the 
pad was carelessly used. 

Checks should be made to ensure 
that even with the foam fully com¬ 
pressed, the magnet cannot touch the 
reed switch. 



Fig. 2. A test circuit for determining the 
operating distance of the magnet from the 
reed switch. 


In the prototype, the reed switch 
was secured by gently bending the 
end connectors at right angles and 
passing them through two holes 
drilled for the purpose. They pro- 
trudfed a short distance through the 
panel and were then bent over. Sol¬ 
dered connections were then made to 
them. 

The wires leading from the reed 
switch must be run in grooves cut 
into the rear of the panel so that 
they will be protected from abrasion 
when the unit is finally attached to 
the wall. The wires lead to a piece of 
miniature terminal block mounted in 
a convenient position. 

The front panel of the pad assembly 
was made of lOmm-thick plywood and 
has the magnet attached to it The 
magnet chosen had a handy hole 
drilled in it so a wood screw was used 
to attach it A cavity must be cut in 
the foam to accommodate the mag¬ 
net In the prototype, this was cut 
using a razor blade. It does not need 
to be particularly neat as it will be 
covered up. 

The foam is sandwiched between 
the top and bottom panels using a 
suitable adhesive. This adhesive must 
be chosen with care as smne have a 
devastating effect on foam. It is essen¬ 
tial to try it out on a scrap piece first. 



When the pad assembly is complete 
it may be checked by squashing the 
foam by hand and listening carefully. 
It is likely that a click will be heard 
somewhere along the travel as the 
reed switch operates. When relaxed 
it should click open again. If the 
clicks cannot be heard then an elec¬ 
trical test should be made using the 
battery and bulb test-circuit again 
(Fig. 2). 


COMPONENT ASSEMBLY 

When the pad assembly has been 
checked, the circuit proper may be 
built. This was constructed on a piece 
of 4-way tag strip as shown in Fig. 4. 

To house the prototype warning 
light assembly, a standard 13 amp 
surface mounting plastic box was 
obtained of the type used for mains 
sockets. At the same time a plain 
plastic cover was bought. These items 
are readily available from electrical 
dealers. The circuit 
was mounted on the 
cover using two small 
nuts and bolts to hold 
the tagstrip in place. 

Holes were drilled for 
the indicator light 
and the push-to-break 
switch. Great care 
must be taken. 

For the indicator 
light, the prototype 
used a 6 volt bulb 
with the connections 
soldered direct to it. 

This is the cheapest 
way and gives maxi¬ 
mum brightness. If a 
neater appearance is 
required then a proper 
panel indicator light 
may be used. Fix the 
panel-mounted com¬ 
ponents in place and 
wire up as shown in 
Fig. 4. 


BATTERY AND SETTING UP 

In the prototype, a PP3 battery 
was mounted inside the box. These 
little batteries, however, tend to 
have a rather short life so it is ad¬ 
vised that a larger battery be placed 
outside the case. It should be noted 
that it is quite in order to use a 
9 volt battery to operate a 6 volt bulb 
in circuits such as this. There is a 
voltage drop of about 1 volt across 
the thyristor and there is an addi¬ 
tional voltage drop across the internal 
resistance of the battery. 

When the whole project has been 
constructed a suitable place for the 
pad assembly must be chosen. Tests 
should be made to find the best posi¬ 
tion so that the foam will be squeezed 
fairly and squarely by the car bumper. 
When the best position has been 
found, the unit should be mounted 
on the wall with two wood screws 
plugged in the usual way. 

The indicator unit is wired to the 
pad assembly and battery by means 
of light-duty twin wire such as bell 
wire via the terminal blocks. It is 
best to mount this unit on the wall 
in such a way that the light can 
readily be seen from the driving posi¬ 
tion. If it is placed at window level 
then the unit may be cancelled before 
getting out of the car so conserving 
battery power. 

When using the parking pad, the 
car is driven up very slowly to the 
pad and stopped as soon as the indica¬ 
tor lamp lights. The cancel button is 
then pressed. 

One final refinement is a felt cover¬ 
ing for the wooden front panel. This 
prevents any chance of scratching 
the bumper. 

In terms of broken light clusters 
and bent bumpers, this unit should 
recover its cost in no time! £( 
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First the EupoBreadBoard 



First the EuroBreadBoard 

Will accept 0.3" and 0.6" pitch DIL IC's, Capacitors, Resistors, 
LED's, Transistors and components with up to .85mm dia leads. 

500 individual connections PLUS 4 integral Power Bus Strips along 
all edges for minimum inter-connection lengths. 

All rows and columns numbered or lettered for exact location 
indexing (ideal for educational projects) 

Long life, low resistance (<10m ohms) nickel silver contacts 
£6.20 each or £11.70 for 2 
Now the EuroSolderBoard 

New 100mm square, 1.6mm thick printed circuit board with pre¬ 
tinned tracks identically laid out, numbered and lettered to Euro¬ 
BreadBoard pattern. 

Four 2.5mm dia fixing holes. 

£2.00 for set of three ESB's 


And don't forget the EuroSolderSucker 

Ideal for tidying up messy solder joints or freeing multi-pin IC's, this 
195mm long, all metal, high suction desoldering tool has replaceable 
Teflon tip and enables removal of molten solder from all sizes of 
pcb pads and track. Primed and released by thumb it costs only 
£725 including VAT & PP --- ' 



rrs AS EASY AS AAC... 

D 


A EXP 650 For nnicroprocessor chips. £3.60 
B EXP 300 The most widely sold breadboard in the UK; 

for the serious hobbyist. £5.75 
C EXP 600.6" centre channel makes this the 
Microprocessor Breadboard. £6.30 
D EXP 4B An extra 4 bus-bars in one unit. £2.30 
E EXP 325 Built in bus-bars accepts 8,14,16 and up to 22 
pin ICS. £1.60 

F EXP 350 270 contact points, ideal for working with up 
to 3 X 14 pin DIPS. £3.15 

G PB6 Professional breadboard in easily assembled kit 
form. £9.20 (Not illustrated.) 

H PB 100 Kit form breadboard recommended for students 
and educational uses. £11.80 (Not illustrated.) 


& irSASEASYASl,2.3wHh THEEXPKIMENTORSYSTEM 

SCRATCHBOARD 

2 ^<P^302*wh^h indudM three items Three 50«heet 

-BREADBOARD 

scratchboard workpads - £1 £8 

-AAATCHBOARD 

4. EXP 304 includes four items. Two matchboards and 


The above prices do not include P&P and IS% VAT 


TOMORROWIS TOOU TODAY 


CONIINtNIAl SPtCIAlIKS CORPOftAION 



C.S.C. (UK) Limited, Dept.4H 
Unit 1, Shire Hill Industrial Estate, 
Saffron Walden, Essex CB11 3AQ. 
Tel: Saffron Walden (0799) 21682 
Telex: 817477 


r 


1 


NAME 

ADDRESS. 


I enclose cheque/P O for £ . 


David George Sales, Iee^ 

Unit 7, Higgs Ind. Est., 2 Herne Hill Rd., London SE24 OAU. 

Please send me:— 


1 EuroBreadBoard 
or 2 EuroBreadBoards 
or 3 EuroSolderBoards 
or 1 EuroSolderSucker 


@£ 6.20 O 

@£11.70 O Please 
@£2.00 O Tick 

@£ 7.25 O 


All prices are applicable from Jan. 1st 1980 and include VAT 
and PP but add 15% for overseas orders. 

Name. 

Company. 


Tel. No. 

Please make cheques/P.O. payable to David George Sales 
and allow 10 days for cheque clearance and order processing 


or debit my Barclaycard, Access. American Express card 



Continentti Specialties Corporation. (U.KJ Limited, Dept. 4H 

Unit 1. Shire Hill Industrial Estate, Saffron Walden, Essex. Tel: (0799) 21682 
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TABLE 1 

GERMANIUM SIGNAL DIODES 


SQUARE 

one 


STOCKING UP- 
SEMICONDUCTORS 

T wo previous articles have been de¬ 
voted to resistors and capacitors. 
This month we discuss certain semi- 
ccnductor devices that should be 
acquired by the beginner to start a 
stock of useful components. 


DIODES 

Diodes are one-way devices—^they 
will pass current only if connected in 
circuit right way round, that means 
anode connected to the positive side 
of the circuit and cathode to the nega¬ 
tive side. 

Diodes are broadly divisible into 
four classes: (1) small-signal diodes, 
as used for detection in radio re¬ 
ceivers, and also in logic circuits; (2) 
power diodes, used for rectifying 
alternating current; (3) Zener voltage 
reference diodes; (4) photodiodes and 
light-emitting diodes (l.e.d.s). 

A small quantity of class (1) should 
be held in stock since they are fre¬ 
quently needed. They are small com¬ 
ponents and inexpensive. Suggested 
types and quantities to be held as 
stock are given in Tables 1—3. 

The larger “power” type diodes (or 
rectifiers) are more exi^nsive and in 
comparison bulky in size. They are 
available also as bridge rectifiers— 
four rectifiers integrated within a 
package. Power diodes are made in a 
variety of voltage and current ratings, 
and are best purchased as required, 
for some specific purpose. 

If a diode is connected in reverse, 
that is anode to negative side of cir¬ 
cuit, the diode will not conduct. 
Should, however, the applied voltage 
be sufficiently high, the diode will 
“breakdown” and conduct. If the volt¬ 
age subsequently falls below the 
breakdown value, the device will be¬ 
come a barrier to current flow once 
again. 

This property is exploited in devices 
known as Zener voltage reference 
diodes. These are used for maintain¬ 
ing the voltage level or to provide a 
reference voltage at some point in a 
circuit. 


FOR 

BEGINNERS 

Zener diodes are made with various 
“breakdown” voltages; from 2-7 volts 
upwards. A few Zeners should be held 
in stock. Those suggested in Table 4 
should cover many normal needs. 

Light emitting diodes are becoming 
increasingly commonplace, replacing 
filament lamps for signal and indicat¬ 
ing purposes in many electronic pro¬ 
jects, and it is wortWhile holding a 
small stock of selected types—see 
Table 5. The most practical colour is 
red, but these devices are available 
in green and yellow also. 

Photodiodes are but rarely used 
and can be disregarded for the 
present. 

TRANSISTORS 

Despite the large number of dif¬ 
ferent transistor types, the con¬ 
structor can cover many of his needs 
from a very small selection of smeill- 
signal, audio frequency transistors. 

BC108 is an essential general pur¬ 
pose transistor for the constructor. 
Closely related types are the BC107 
and the BC109, the latter being a low- 
noise version of the BC108. These 
three types are available in TO-18 
cans. 

Another popular general purpose 
transistor is the ZTX300. This is made 
in a plastic package, the leads being 
arranged in what is known as “E line” 
configuration. 

These transistors and a few others 
are listed in Table 6, which includes 
in the final (“Qty”) column recom¬ 
mended quantities that the new con¬ 
structor should obtain emd hold as 
initial working stock. 

Other types of transistors, includ¬ 
ing special types such as field effect 
transistors (f.e.t.s) and unijunction 


Type Max p.i.v. Current Oty 
OA91 ioOV 20mA T 


TABLE 2 

MINIATURE 1 A PLASTIC 
ENCAPSULATED DIODES 


Type 

Max p.i.v. 

Oty 

1N4001 

50V 

4 

1N4004 

400V 

4 


TABLE 4 


ZENER VOLTAGE REFERENCE DIODES 

Type 

Voltage 

Oty 

BZY88 

5-1V 

2 

BZY88 

5-6V 

2 

BZY88 

10V 

2 


TABLE 5 


LIGHT EMITTING DIODES 

Type 

Colour Dia. 

Oty 

TIL220 

Red 5mm 

4 


TABLE 7 


INTEGRATED CIRCUITS 

Type 

Function 

Oty 

741 

Operational 

Amplifier 

3 

555 

Timer 

3 


transistors, will be required from time 
to time, but these are best purchased 
as the need arises. 


INTEGRATED CIRCUITS 

Integrated circuits (i.c.s) are now 
so commonly used that it makes sense 
for the beginner to purchase a few of 
the more popular types. We suggest 
just two types to commence with: the 
741 operational amplifier and the 555 
timer. See Table 7. 

Both of these i.c.s are available in 
8-pin dual-in-line packages. 


TABLES: HIGH SPEED SILICON SWITCHING DIODES 


Type 

Max Voltage Max Current 

Oty 

1N4148 

75 V 75mA 

4 


TABLES: TRANSISTORS 


Type 

Material 

Outline 

Application 

Oty 

BC107 

npn S 

TO-18 

Audio driver stages 

5 

BC108 

npn S 

TO-18 

General purpose 

5 

BC109 

npn S 

TO-18 

Low noise audio 

2 

BFY51 

npn S 

TO-39/TO-5 

General purpose 

2 

ZTX300 

npn S 

E-line 

General purpose 

2 

2N3704 

npn S 

TO-92 

Audio amplifier 

2 

2N3702 

pnp S 

TO-92 

Audio amplifier 

2 
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Faster than a scope 
safer than a voltmeter 



Instant — simultaneous monitoring 
of the iogic state of aii iC nodes 

Just clip it over your IC 

LM-1 Instantly and accurately shows both static and dynamic logic 
states on a bright 16 LED display. 

LM-1 finds its own power. 

LM-1 cuts out guesswork, saves time, and eliminates the risk of 
short circuits. 

LM-1 is suitabie for all dual-in-line logic ICs LED on = logic state 
1 (high), LED off = iogic state 0 (low), and each LED is clearly 
numbered 1 to 16 in the conventional IC pattern. 


ONLY £28*70 


(Excluding P&PandVAT) 
Total £34.44 including box and instruction manual. 

(UK) Limited, Dept. 4S, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ *1 
LM-1 £34.44 fincl.P&P and 15% VAT) Qnty.Reqd.n For FREE Catalogue tick box D I 

.Address. , 


V 


C.S.C. (UK) Limited 

Dept. 4S, Unit 1, Shire Hill Industrial Estate, 
Saffron Walden, Essex CB11 3AQ 
Tel: Saffron Walden (0799) 21682 
Telex: 817477 _ 


I lenclosePO/diequeforE. or debit my I 

Barclaycard, Access, American Express No. ■ 

I exp. date. I 

I FOR IMMEDIATE ACTION -The C S.C. 24 hour, 5 day a week service,Telephone: (0799) 21682. and give ■ 
l^s your Barclaycard, Access, Ameflcan Express number and your order will be in the post immediately j 
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How do you 
put over 2,000 
different tools 
and toolkits into 
one envelope? 



The New Toolrange Catalogue is still the 
only comprehensive single source of 
electronic tools and production aids. 
Products from over 100 top manufacturers 
are available from stock. 

For your free copy of the new catalogue 
contact Toolrange today. 



Telephone: Reading (0734) 22245 Telex: 847917 




Wilmsiow 

Audio 


THE firm for speakers! 


SEND 50p FOR THE WORLD’S BEST 
CATALOGUE OF SPEAKERS, DRIVE 
UNITS, KITS, CROSSOVERS ETC. AND 
DISCOUNT PRICE LIST 


AUDAX • AUDIOMASTER • BAKER 
BOWERS & WILKINS • CASTLE 
CELESTION • CHARTWELL • COLES 
DALESFORD • DECCA • EAGLE • ELAC 
EMI • FANE • GAUSS • GOODMANS 
HARBETH • ISOPHON • I.M.F. • JORDAN 
JORDAN WATTS • KEF # LOWTHER 
McKENZIE • MISSION • MONITOR AUDIO 
MOTOROLA • PEERLESS • RADFORD 
RAM • ROGERS • RICHARD ALLAN 
SEAS • SHACKMAN • TANNOY 
VIDEOTONE • WHARFEDALE 


WILMSLOW AUDIO (oept ee) 


T..= * EXPORT O 
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A Cautionary Tale 

Beware the creeping calculator disease. 
Can you still do any mental arithmetic 
Here's a true cautionary tale. 

Recently a sixth former left school with 
an impressive string of 'A' levels and an 
assured place at university to study 
engineering. To fill in the few months 
between school and college he took a 
temporary job as a milkman. Or more 
accurately, he tried to take a job as a 
milkman. 

The dairy in question has a policy of 
giving every new milkman a half hour 
arithmetic test. 

“I’m afraid i haven't brought my cal¬ 
culator" explained the would-be engineer. 
"No matter" said the dairy foreman “We 
wouidn’t let you use it in the test anyway”. 

The student never did work as a milk¬ 
man. Stripped of his calculator, he was 
arithmetically helpless and failed the test 
miserably. 


Innumerate Society 

Are we becoming an “innumerate" 
society? I raised the subject with the head 
of the maths department of a large London 
comprehensive school along with some 
of the school governors. 

"We are educating children for a tech¬ 
nological age” was the reply. It seems 
that as far as schools are concerned, 
calculators became acceptable as an 
everyday tool and an exam aid, when their 
cost fell beiow £10. The maths master 
argued that skilis iike long division and 
long multiplication are no longer of much 
importance. 

What does matter, he believes, is the 
ability to “estimate” an answer to check 
that a calculator answer isn’t totally hay¬ 
wire, for instance through mis-keying a 
decimal point. But isn’t this based on the 
wholly false premise that everyone now 
carries a calculator around with them at 
all times? What about holiday trips to the 
beach or to restaurants where you may 
need to split a bill accurately several ways. 
And what happens if your calculator 
batteries run down when you want to 
check the price of 13 litres of petrol at an 
odd number of francs per litre? 


The teacher’s argument is that where 
accuracy matters, for instance in business, 
there will now always be a calculator to 
hand. There will also be an electronic 
cash register in most shops so ali you 
need is a rough estimation to check the 
decimal point. 

Exactly the same arguments against 
“progress" were raised, argued the 
teacher, when schoolchildren were no 
longer required to work out square roots 
the hard way. But, as that student who 
tried-but-failed-to become a milkman 
found out to his cost, long multiplication 
and division are far closer to real life than 
square roots. It’s part of the everyday 
routine of a milkman to work out the cost 
of several dozen bottles of milk at an 
awkward cost per pint. 

The parent governors had a ready but 
unconvincing answer to the cautionary 
milkman tale. “Educate the dairy into 
allowing the use of calculators". Further¬ 
more I never thought I’d hear a mathe¬ 
matics teacher say “call it £1(X)” when 
explaining how he would divide a res¬ 
taurant bill of £98-55 between a large 
party of diners caught without their 
calculators. But he did. 

Wristwatch Calculators 

In the future calculators will become 
even more accessible than they are now. 
There is one coming soon from Japan 
fhat you wear on the wrist like a wrist 
watch; and of course it doubles as a 
watch, alarm and stop watch as wetl. But 
should we always take the easy way out? 

Language translators with synthesised 
speech are already available and will 
become cheaper and cheaper. Should we 
bother to learn languages in the future? 
There is already a prototype portable 
electronic “typewriter” that stores long 
messages in a solid state memory. Is It 
worth learning to write? 

Have you noticed how on television, 
especially in programmes imported from 
the USA, every important written message 
or caption is read out aloud? Need we 
now bother to learn to read? It’s easy to 
lose sight of the sociological questions 
which are being posed by electronic 
answers. 


Before Their Time 

I’ll bet that few people working today 
in electronics will even recognise the 
name John Sargrove. 1 certainly didn’t 
until the Institution of Electronic and 
Radio Engineers organised an evening 
meeting to remind a few interested 
people of Sargrove’s work. 

In a nutshell he was another of those 
unfortunate inventors, like Alec Reeves, 
Charles Babbage and Alan Blumlein, 
who were way ahead of their time. It 
was Reeves who invented PCM in the 
1930’s, long before transistors were 
available to make the system work. 

Working a few years earlier than Reeves, 
Blumlein invented stereo and film record¬ 
ing long before the industry was ready 
for it. And it was in the early 19th Century 
that Babbage first laid plans for a com¬ 
puter which was the mechanical equiva¬ 
lent of today’s electronic calculator. 

Although it is not widely recognised, 
John Sargrove, who died in 1974, worked 
soon after World War II on a system of 
total automation for radio and TV receiver 
production. Although the scheme, chris¬ 
tened ECME (Electronic Circuit Making 
Equipment) won Sargrove the first ever 
Clerk Maxwell premium in 1946, the idea 
was too far ahead of its time to become a 
commercial success. 


Automated Radio 

His dream was to build a factory which 
would build radios almost untouched by 
human hand. Those who remember him 
recail that “he wanted every Indian to 
have a radio”. 

Of course, in the 40’s all radios had 
to rely on valves and all automation 
equipment for building them had to rely 
on mechanical relays. Transistors and 
solid state switching were still a pie in 
the sky. 

Nothing to be daunted, Sargrove 
designed a radio that was based on large 
integrated circuits with sockets for valves. 
But the circuits weren’t i.c.s as we know 
them. Each was a large board with 15 
solder joints, 15 capacitors, two variable 
condensers (capacitors) and several 
valve sockets. But everything was laid 
out by robot hands. The resistors were 
deposited as layers and only the glass 
valves were plugged in by hand. The 
Sargrove production line was actually 
used by Cossor in 1947 to produce radios. 
Unfortunately the scheme was short 
lived. 

He originally saw ECME as “the answer 
to the vexed problem of post war labour 
problems". But very soon fears of job 
shortages replaced concern over labour 
shortage. The Daily Mirror ran a centre 
spread on the risks to employment pre¬ 
sented by automation. Sargrove himself 
argued that automation didn’t create 
unemployment. What it created was the 
need to redeploy a labour force from 
tedious repetitive jobs into more rewarding 
and constructive work. 

Energetically he went out round the 
country and lectured on his ideas. His 
faith in the viability of automated factory 
production of electronic equipment sprang 
from experience of the valve and light 
bulb industry. If these precision products 
can be made in millions by total automa¬ 
tion why not circuit boards and whole 
radios? 
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It's unclear why exactly ECME tailed. 
But in part it was due to the problems 
of automating such a complicated mutti- 
stage process with mechanical relays. 
There was always some moving part 
somewhere ready to go wrong. What’s 
more politcal pressure to kill on the idea 
mounted. 

The idea surfaced again tn the 50 s 
when an attempt was made to produce 
an automated TV production plant. 
But that too failed for the same reasons. 

Sargrovethen concentrated his energies 
on automation processes that, although 
ingenious, were slightly less ambitious 
and considerably less touchy. For in¬ 
stance he built machinery to match the 
colour of rosary beads, sort good from 
bad coffee beans and check the weight 
of balls of bakers’ dough prior to baking 
into bread. 

These are all more difficult than they 
may sound but didn’t bother the politicians. 
He also produced the tiniest condenser 
mic of the time, no larger than a farthing. 


Wisdom of Automation 

The real irony of the Sargrove saga 
is that foreign factories, especially those 
in Japan and Italy, have long since seen 
the wisdom of automation. Although it is 
an expensive investment to automate, 
once the lines are running the mass- 
produced output is cheap and reliability 
is high. Workers displaced from routine 
jobs can often be redeployed in to more 
stimulating posts. 

Printirtg works and car factories in 
Italy and almost every industrial factory 
in Japan now borrow from Sargrove’s 
pioneering ideas of over 30 years ago. 
Many are heavily automated and very 
successful. 

In the UK we are still debating the wis¬ 
dom, cost and morality of automation, 
rather like the captain of a sinking ship 
worrying about the menu for that night’s 
dinner. 


University Industrial Units 

During the last decade over 30 British 
Universities have opened "industrial 
units" offering companies the benefit of 
their scientific experience on a consul¬ 
tancy basis. These are intended to be 
self-supporting departments, set up by 
the parent University and staffed by 
university scientists, but operating on a 
commercial basis. 

For example UMIST in Manchester has 
a Corrosion Unit which worried compan¬ 
ies will approach when their pipe lines or 
swimming pools spring a leak or their 
foundations show unaccountable signs 
of rusting or rotting. At the Department of 
Cybernetics of Reading University, a 
Research Unit in Instrument Physics was 
established in 1969 and has been self- 
supporting since 1972. 

Just some of this excellent pioneering 
development work undertaken by Uni¬ 
versities was highlighted by a recent visit 
to Reading University. 

Ambisonics 

One project which will probably al¬ 
ready be familiar to some readers is the 
Ambisonics surround sound system. This 
is best described as "second generation 
quadraphonics" and already the BBC. 
IBA and many European radio stations 


are appraising the system. A cross- 
licensing deal has been struck with the 
Japanese company Nippon-Columbia and 
the project is being financed by the NRDC. 

Essentially Ambisonics differs from the 
old, and now obsolete, quadraphonic 
systems because there is no-attempt at 
conv^ing four separate channels of 
sound for feeding to four loudspeakers. 
The original sound information is mixed 
or coded into two, three or four channels 
in dependence on the number of record¬ 
ing or transmission channels available 
e.g. two on a stereo record, four on a four 
track tape and so on. 

This information is decoded in accord¬ 
ance with the type of reproduction system 
available. Surround sound in the azimuth 
or horizontal plane is conveyed by two or 
three channels, or even by two-and-a-half 
channels (a "half channel" has limited 
frequency bandwidth and limited ampli¬ 
tude level). Surround sound with height, 
or "periphony”, is conveyed by four 
channels. 

A demonstration of periphony at the 
Audio Engineering Society Convention 
in London, earlier this year used a four 
channel system and eight loudspeakers, 
above, around and below the listener. It 
certainly gave an appetite-whetting fore¬ 
taste of the future of domestic audio. 

Unfortunately no major record company 
has yet adopted the Ambisonic system. 
They are doubtless all too scared by the 
memory of the quadraphonic fiasco of 
non-standardisation. 


Driverless vehicles 

One of the first Reading commissions 
was to produce a driverless tractor, in¬ 
tended for the Third World countries. It 
proved a pointless exercise because in 
the Third World there is no shortage of 
labour, but a considerable shortage of 
cash to spend on high technology! 

This situation wasn’t realised until 
Reading scientists had built a driverless 
tractor which ploughed a field, without 
human aid. by sensing signals trans¬ 
mitted from wire aerials laid down each 
side of the field. The Road Research 
Laboratory heard of this system and in 
1973 commissioned work on a driverless 
bus using a similar system based on 
wires buried underneath the road. 

Experimental cars, vans and even a 
coach were duly produced. But at the last 
minute plans to run test projects in British 
cities were abandoned as a result of local 
spending cuts. 

Nothing daunted, Reading suddenly 
realised that they had unwittingly pro¬ 
duced an automatic control system for a 
vehicle which could readily be converted 
into a manual control operable from a 
single joystick, like a model aircraft con¬ 
trol. Such a system would obviously be a 
boon for handicapped drivers and they 
soon succeeded in putting a 50 seater 
coach under the control of a single joy¬ 
stick that could be moved by one finger. 

Now the Thalidomide Trust is financing 
the development of add-on joystick con¬ 
trol units for use in cars for the disabled. 
Around 20 vehicles are currently being 
modified at the cost of around £2,000 each 
and should be on the road by 1981. 


Speech Therapy 

Doctors and speech therapists are 
faced with an especially difficult problem 


when trying to teach speech to patients 
born without a roof to their mouth. This is 
because human speech relies on an ex¬ 
ceedingly complex pattern of contact 
between the tongue and roof of the mouth. 

Reading has now built an imitation roof 
palate which contains a matrix of tiny 
electrical contacts. These are connected 
by super-fine wires to a microprocessor 
which is coupled to a cathode ray tube 
screen. This screen displays the pattern 
of tongue movement over the imitation 
palate and so helps the patient to follow 
the example of a tutor. 

Speech therapists in British hospitals 
should soon be using some of these 
electronic aids. 


Moisture Meter 

In quite a different technology it is 
remarkably difficult to measure the amount 
of water in a solid, such as a house wall. 
But it can be very necessary to do so. The 
Reading answer, developed for the Build¬ 
ing Research Establishment, is a circuit 
which registers the capacitive effect of the 
water rather than the conductive effect as 
normally sensed by a probe. 

A hole is cut in the wall and then 
plugged with a central metal rod and 
silver sleeve. This plug creates a capacitor 
of which the dielectric constant depends 
on the amount of water in the wall. 

A very high frequency current, of around 
60MHz, is fed into the plug and its capaci¬ 
tance value read out alongside a scale of 
moisture content. In practice water has 
such a high dielectric constant that there 
is an 80-fold difference between a dry and 
wet wall. 

Unfortunately there is a snag. Because 
any impurity such as salt in the water 
makes it conductive, the measurement 
readout will normally be a very confusing 
mixture of conductance and capacitance. 

The answer is simple once you’ve 
thought of it. Conductance and capaci¬ 
tance are 90 degrees out of phase, so the 
readout is made phase sensitive to offer 
one value for conductance and another, 
displaced by 90 degrees, for capacitance. 
The conductance readout gives a measure 
of the salt content of the wall and the 
capacitance readout gives a measure of 
the amount of water present. 

A similar electronic system is used to 
measure the "lushness” of pasture. 
Normally pasture has to be collected, 
burned and analysed to establish its 
water content or lushness. 

Reading use a capacitance meter and a 
grid of condenser plates interleaved with 
the pasture. An accurate moisture con¬ 
tent readout of the pasture between the 
plates can thus be obtained. 

The system is so sensitive that it is sent 
haywire by the presence of a human body 
within 10 metres range. So the readouts 
have to be transmitted as a 3MHz signal. 

The signal is mixed in a receiver with a 
signal from a tunable local oscillator. The 
result is a variable beat tone from the 
receiver, like that which issues from a 
metal detector. 

The beat tone is zeroed by adjustment 
of the local oscillator by the operator. 
This gives a direct readout of the signal 
frequency coming from the condenser 
plates in the pasture. This in turn gives a 
direct tell-tale of the amount of water in 
the pasture which is serving as a dielectric 
between the plates. 
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COIMSTRUCTORS PACK 7 


AU THE PARTS TO BUILD THE 
CARRADIO* 







The pack contains all the electronic components to build the 
radio, you supply only the wire and solder as featured in the 
Practical Electronics March issue. 

The P.E. Traveller features pre-set tuning with five push 
button options, black illuminated tuning scale, with matching 
rotary control knobs, one, combining on/off volume and 
tone-control, the other for manual tuning, each set on wood 
simulated fascia. 

The P.E. Traveller has a 6 watts output, negative ground and 
Incorporates an integrated circuit output stage, a Mullard IF 
module LP1181 ceramic filter type, pre-aligned and 
assembled and a Bird pre-aligned push button tuning unit. 
The P.E. Traveller fits easily in or under dashboards. 
Complete with instructions. 




CONSTRUCTORS PACK 7A 

Suitable stainless steel fully 
retractable locking aerial and 
speaker (approx 6" x 4") is 
available as a kit complete. 

£1.95 Per Pack,p&p£1.00. 

Pack 7A may only be purchased I 
at the same time as Pack 7. * 

NOTE: Constructor's pack 7A 
sold complete with radio kit 
£15.20 Including p&p. 


323 EDGWARE ROAD. LONDON W2. For Personal Shoppers Only. 3 

21AHIGH STREET, ACTON W3 ENG. Mail Order Only. No Callers. ci^'dThurXy 
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CURRENT 
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SEE OUR PRICES 

S2V'£:Zr'3s£13.ffi 
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DISCO ampHHHBIIIIIQ 

p&p f3.2o 

PACK2 2 X LP1173 lOw RMS DuipuipcNwr audio amp modules 
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^ 30 + 30 WATT STEREO AMPLIFIER 

323 EDGWARE ROAD, LONDON W2 

21AHIGH STREET, ACTON W3 6 NG 

Functiont swildl for'tm ma^lc aM nypal'^c^s. Hpa'urw^'a^'ary 

ALL PRICES INCLUDE VAT 
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£ 76.00 

100 WAH MONO 
DISCO AMP 
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I LERNA-KITS! 


■ # HIGH QUALITY EDUCATIONAL KITS 

• LATEST SOLID STATE TECHNOLOGY - DESIGNED & MADE IN THE U.K. 

• DETAILED STAGE BY STAGE BUILDING INSTRUCTIONS 

• FREE ADVISORY SERVICE THROUGHOUT THE BUILDING 


LK1 OSCILLOSCOPE 

Solid state circuitry; D.C. coupled; 

7 cm. dia. tube; Y input 0.3 v/cm.toi 
50 w/cm.; X input 1 volt/cm.;Iv.and' 
lOv. cal. signals; response to IMHz; 
Time base ranges to ^S per cm.; 

Size 230 X 130 X 190mm. Wt. 2 Kg. 
Operates from 110 volt or 220/240 
volt A.C. High quality kit complete 
with carrying case. 

£130.00 



LK2 DIGITAL MULTIMETER 
Solid state circuitry with large 
digital display. Ranges are up to 
lOOOv. D.C. and A.C. and current 
D.C. to 100mA. Resistance ranges 
100 K ohms. Battery operated. 

Size 185 X 110 x 60mm. 

Digital display : 37 x 16mm 

£40.00 



LK3 HOME COMPUTER 
Ideal simple computer for beginners. 
Microprocessor has 8 bit data bus and 
12 bit address bus. Ready programmed 
ROM has 4K bits. RAM of 0.5 x 8k 
bits fully addressable. 8 digit LED 
display. Hexadecimal read out. 
Hexadecimal keyboard. Re-set switch 
and single shot facility. Power supply 
kit included. Provision for cassette 
and V.D.U. operation. £190 00 



LK4 AUDIO GENERATOR 
Covers 10Hz to 100kHz in four 
switched stages. Variable voltage 
output. 

Distortion below 0.02%. 

Sine and square wave 
output. Ideal for HI-FI 
work and as signal tracer. 

£40.00 



LK5 DIGITAL ELECTRONIC TECHNIOUES 

Experiments carried out on a P.C. board, 
size 190 X 150mm covering operational 
amplifiers; integrators; basic logic circuits; 
NAND, NOR gates; Flip-Flops; Muhi- 
vibrators; clock generator; 4 bit oompar- 
itor feed back; analoque switching; 
building simple digital meter circuits; 

Timer. 

Note:- for full benefit with this kit a 
C.R.O. is desirable although circuits can 
be built without one. 



LK6 LOGIC DEMONSTRATION PANEL 
Basic introduction to computer 
technology; AND and OR gates; NOR 
and NAND; Data line selector; Truth 
tables; AND and INVERT gate; Half and 
Full Adder; Latches; Flip-Flops; Shift 
register; Binary coded decimal counter. 
Over 16 experiments are performed 
with panel. Battery operated. ^ 

£70.00 



LK7 ANALOGUE TEST METER 
Basic multi range test meter kit with 
20,000 ohm/volt sensitivity. Ranges 
Ranges: D.C. and A.C. volts 0-5, 0-25, 
0-100, 0-500; 2.5kV. 

D.C. 0-5mA, 0-500mA, 0-50pA 
Resistance 0-50K; 0-5M. Size 150 x 75 
X 50mm. 

£17.00 



LK8 SHORT WAVE RECEIVER 
A simple 3 stage short wave only radio 
receiver for the amateur. Very good 
selectivity and sensitivity and will give 
hours of enjoyment. Simple to construct 
by people of any age. 


£25.00 



EE/g/819 


L 

596 


To:— LERNAKITS, 4 Oeveland Road, Jersey, Channel Islands. (Est. 40 years) 

Please supply. 

BLOCK CAPS PLEASE 

NAME. ALL CREDIT CARDS ACCEPTED 

ADDRESS. Name of Card. 

/ .. I I I I I I I I I I r I I I 

(Dispatch is normally within 1 week of receipt of order) Signature 


. 1 

-1 

Everyday Electronics, September 1980 




































A READER has asked; ‘‘In articles 
about the reception of frequency- 
modulated radio transmissions I 
frequently come across the term, 
quadrature detector. Please explain 
what this means." 

An f.m. signai, when it leaves the 
transmitter, has a constant amplitude. 
That is, the peak and trough sizes of 
the waves do not change. Only the 
frequency changes. 

At the receiver, noise picked up 
along with the signal or generated by 
the components in the receiver itself 
can cause the amplitude to vary. 
But any variations are eliminated by 
a limiter which in effect slices the 
tops and bottoms off the incoming 
waves so that they end up all cut 
down to the same size. By limiting 
the signai in this way the effects of 
noise are greatly reduced. This 
accounts for the much lower "back¬ 
ground hiss" of an f.m. receiver 
compared with an a.m. receiver. 

Limiting 

Let's consider an f.m. transmitter 
which is not at the moment carrying 
any programme material. It sends out 
a steady frequency at a steady ampli¬ 
tude; nothing changes. Atthe receiver, 
after limiting, this signal is transformed 
into a steady square wave. Fig. 1a. 

When the programme is trans¬ 
mitted this square wave will change in 
frequency, higher or lower, according 
to the variations in the voltage gen¬ 
erated by the microphone in the 
studio. But for the time being there is 
no programme. It follows that the 
square wave of Fig. la must produce 
no output. 

When its frequency varies, however, 
it means that a programme is being 
transmitted and it must then produce 
an audio output which for low dis¬ 
tortion must be exactly proportional 
to its frequency. 

Sampling 

In a quadrature detector the no¬ 
programme wave is sampled at regular 


intervals. But the sampling periods 
are so timed that the samples consist 
of equal parts of positive and negative 
bits of the wave. These average out 
to zero because the positive bits just 
cancel the negative bits. You can 
think of the sampling process as 
switching. The wave is applied to a 
high speed switch which when on 
'lets it pass but when off stops it. 

If the "ons" and “offs" are timed 
as shown in Figs, la and b, then the 
positive samples are equal in size to 
the negative samples. If you think of 
the positive samples as charging a 
capacitor then it is clear that the 
negative samples will discharge it 
by the same amount. The result is 
that there is no net charge. 

Modulation 

If the transmitter is now modulated 
by a programme the frequency varies. 
For negative going points in the 
audio modulation the frequency may 
go low. For positive points it may go 
high. The sampling periods must be 
adjusted so that the output goes 
positive or negative in sympathy. 

Suppose the wave form of Fig. 1c 
is the limiter output for a strong 
negative interval of the audio wave. 
If we sample at the times shown then 
the whole of each negative half cycle 
is passed by the sampling switch 
and none of the positive half cycles. 
So the output is now as negative as 
it can be (Fig. Id). For positive-going 
modulation the frequency goes high 
and for maximum positive output 
samples must accept the whole of 
each positive half cycle. Figs. 1e and f. 
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Fig. 1. Waveforms illustrating the operation 
of the quadrature detector. 


When the audio is less intense the 
samples must include some positive 
bits and some negative bits but not 
equally positive and negative. In this 
way the cancellation will be incomplete 
and a certain amount of output will 
be produced. This can be positive 
or negative depending on whether 
the positive or negative bits are 
larger. By adjusting the timing of the 
samples any amount of net output 
can be obtained, from "full positive" 
to "full negative". 

This is the principle of the quad¬ 
rature f.m. detector (also called a 
quadrature demodulator and a quad¬ 
rature discriminator). Ail that remains 
is to say how it can be made to work. 


How It Works 

This requires some automatic 
method of adjusting the sampiing 
times so that the correct outputs are 
obtained. This is a lot easier than it 
sounds. The standard method is to 
use the limited signal itself to time the 
sampling. The limited signal is applied 
to two parts of the detector at the same 
time. One is just to the sampling 
switch, which lets it pass or not. The 
other is to the timing mechanism 
which turns the switch on or off. 

It so happens that all the clever work 
of adjusting the timing to suit the 
frequency can be done by one quite 
ordinary LC circuit tuned to approxi¬ 
mately the frequency of the wave 
shown in Fig. la. This produces just 
enough phase shift to make the 
switch turn on and off as at (a). 

If the frequency now goes low the 
phase shift changes and moves the 
timing towards Fig. 1c. If the frequency 
increases the sampling times are 
moved towards (e). The amount by 
which the times are moved is in pro¬ 
portion to the frequency and so the 
net output is also in proportion to the 
frequency which is what is required. 
As the frequency swings up and 
down in sympathy with the audio at 
the studio so the output swings 
positive or negative in the right way to 
reproduce the original audio wave. 


Quadrature 

It is a curious feature of quadrature 
demodulators that they can be con¬ 
verted from f.m. detectors to a.m. 
detectors just by changing the phasing 
of the sampling timer. To be precise, 
when the detector is used for a.m. it 
is no longer a quadrature detector. 

Quadrature just means that the 
sampling times are a quarter of a cycle 
out of phase with the input signal, as 
they are in (a). For a.m. detection the 
signal is not limited and the detector 
samples the positive peaks. 

In this case the samples must be In 
phase with the signal. 
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Fig. 1. Circuit diagram of the 5V Power Supply Unit. 


the tagstrips and remainder of com¬ 
ponents are fixed in position and 
interwired. Note that the neon indi¬ 
cator should be the type with a series 
resistor incorporated. 

The mains cable enters the case 
through a grommet and is connected 
up as shown. Current is drawn from a 
3-pin plug fitted with a 2 or 3 amp 
fuse. Internal wiring can be of 
insulated flex, or 20 s.w.g. covered. 


APPLICATIONS 
The supply is very suitable for any 
TTL project incorporating 74 series 
i.c.s requiring 5V. Take care to c»n- 
nect the supply with the correct 
polarity. The output voltage has been 
found to change by only about 0-05V 
for loads from zero to 500mA. This 
power supply unit will run quite large 
and complex projects as well as 
simpler devices which may have been 
operated from a 4 • 5V battery supply. 


T he TTL integrated circuits in the 
7400 series are normally operated 
at between 4 ■75V and 5 •25V and the 
TTL Power Supply Unit described here 
is intended particularly for these. The 
output is approximately 5V and this 
is regulated so that there is negli¬ 
gible change in voltage from no load 
conditions up to a maximum available 
load current of lA. Short circuit 
protection built in. 

CIRCUIT DESCRIPTION 
The full circuit diagram of the unit 
is shown in Fig. 1. Transformer T1 
steps down the a.c. mains from 240V 
to 6-3V and isolates the low voltage 
circuit. Single-pole switch SI is the 
on-off switch and the neon indicator 
LPl shows when the power is on. 

The si.icon bridge rectifier Dl-EH 
has four leads. Two are for the a.c. 
input from the transformer secondary, 
the two others are the positive and 
negative d.c. outputs. Direct current 
from these leads charges the smooth¬ 
ing or reservoir capacitor Cl. About 
9V will be present across Cl. Instead 
of a bridge rectifier, four individual 
lA silicon diodes could be used. 

The LM509K integrated circuit is 
packaged in a TO-3 can and incor¬ 
porates the voltage regulation and 
short circuit protection devices. 

With tile components shown, maxi¬ 
mum current is about lA and short- 
circuit current a little over 1 ■ 5A. 


When the voltage at pin 1 of ICI falls 
below about 7V, regulation is lost. A 
short circuit in the output circuit 
would naturally be corrected as soon 
as noticed but with T1 and the bridge 
rectifier rated at 2A, these items are 
not damaged. 

CASE 

The metal case is made from a 
single piece of flanged aluminium 
100mm X 200mm (e.g. a single Uni¬ 
versal Chassis member.) A 90 degree 
section is cut from each flange 63mm 
from each end and after all the holes 
have been drilled, the piece is bent to 
form an open box as shown in Fig. 3. 

After assembly a piece of per¬ 
forated metal is bent to form a cover, 
and is fixed with short self-tapping 
screws run into the flanges. 

ASSEMBLY 

The component layout is shown in 
Fig. 2. Before components are 
mounted all burrs and irregularities 
should be removed from the case. The 
front panel components are then 
fixed in position. 

Pins 1 and 2 of ICI should not 
touch the metal case and the inte¬ 
grated circuit should rest flat on the 
side of the case. A tag screwed to 
the integrated circuit can provide 
connections to the metal chassis and 
pin 3. After the transformer is in 
position it can be wired up. Finally 


COMPONENTS 

Capacitors 

Cl 4700/xF 12V elect. 

C2 470/iF 12V elect. 

C3 lOnF ceramic or plastic 

Semiconductors 

D1-D4 50 V 2A bridge rectifier 
ICI LM309K voltage regulator i.c. 

Miscellaneous 

T1 mains primary/6-3V 2A 
secondary transformer 
SI s.p.s.t. mains toggle 
SKI, 2 3mm sockets (one red, 
one black) 

Tagstrips: 4-way with one earthed 
mounting tag (1 off), 2-way with 
one earthed mounting tag (1 off); 
solder tags (2 off); three-core 
mains cable; rubber grommet; 
p.v.c. covered wire; 100mm x 
200mm piece of flanged aluminium 
(e.g. Universal Chassis member 
No. CU56A from Home Radio); 
226mm x 74mm piece of perfor¬ 
ated metal for cover; nuts, bolts, 
washers for securing transformer, 
i.c. and tagstrips. 
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Internal positioning of compo¬ 
nents. Due to the close density 
care must be taken to ensure 
that components do not short 
on the transformer, particularly 
S1. IC1 and LP1. 


Components mounted on the front panel. 


Nilitt 

SUPPLY UNIT 


lOUTPUf] 


■J ov 


Fig. 2. Component layout and wiring. Make sure 
that pins 1 and 2 of the voitage regulator (IC1) do 
NOT touch the metal case. 


The completed power supply 
with a suitable protective 
U-shaped cover fixed in 
position with self-tapping 
screws. 
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computer kft. 


IheSincMrZXSO. 


£7«B 


Price breakdown 
ZXSOand manual: £69.52 
VAT: £10.43 
Post and packing FREE 


Please note: many kit makers quote VAT-exclusive prices. 


You’ve seen the reviev 
ment... now make the kit! 

This is the ZX80. ‘Personal Computer World’ gave 
it 5 stars for 'excellent value.’ Benchmark tests 
say it’s fasterthan all previous personal com¬ 
puters. And the response from kit enthusiasts 
has been tremendous. 

To help you appreciate its value, the price is 
shown above with and without VAT. This is so 
you can compare the ZX80 with competitive 
kits that don’t appear with inclusive prices. 


‘Excellent value’ indeed! 

Forjust £79.95 (includingWfiJ and p&p) you 
get everything you need to build a personal 
computer at home... PCB, with IC sockets for 
all ICs; case; leads for direct connection to a 
cassette recorder and television (black and 
white or colour); everything! 

Yet the ZX80 really is a complete, powerful, 
full-facility computer, matching or surpassing 
other personal computers at several times 
the price. 

The ZX80 is programmed in BASIC, and you 
can use it to do quite literally anything from 
playing chess to managing a business. 

The ZX80 is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. 

It immediately proves what a good job you’ve 
done; connect it to your TV... link it to an 
appropriate power source*... and you’re 
ready to go. 


The unique and 
valuable components of the 
Sinclair ZX80. 

The SinclairZXBO is not Just another 
personal computer. Quite apart from its 
exceptionally low price, the ZX80 has two 
uniquely advanced components: the Sinclair 
BASIC interpreter; and the Sinclairteach- 
yourself BASIC manual. 

The unique Sinclair BASIC interpreter offers 
remarkable programming advantages: 

• Unique ‘one-touch’ key word entry; the 
ZX80 eliminates a great deal of tiresome 
typing. Key words (RUN, PRINT. LIST, etc.) 
have their own single-key entry. 

• Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to 


Complete components set, including all 
ICs-all manufactured by selected world¬ 
leading suppliers. 

• New rugged Sinclair keyboard, touch- 
sensitive, wipe-clean. 

• Ready-moulded case. 

• Leads and plugs for connection to 
domestic TV and cassette recorder. 
(Programs can be SAVEd and LOADed 
on to a portable cassette recorder.) 

• FREE course in BASIC programming and 
user manual. 

Optional extras 

• Mains adaptor of 600 mA at 9 V DC 
nominal unregulated (available 
separately-see coupon). 

• Additional memory expansion boards 
allowing up to 16K bytes RAM. (Extra 
RAM chips also available -see coupon). 


• Excellent string-handling capability-takes 
up to 26 string variables of any length. All 
strings can undergo all relational tests (e g. 
comparison). The ZX80 also has string input- 
to request a line of text when necessary. 
Strings do not need to be dimensioned. 

• Up to 26 single dimension arrays. 

• FOR/NEXT loops nested up to 26 

• Variable names of any length. 

• BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 

• Exceptionally powerful edit facilities, allows 
modification of existing program lines. 

• Randomise function, useful for games and 
secret codes, as well as nrtore serious 
applications. 

• Timer under program control. 

• PEEK and POKE enable entry of machine 
code instructions. USR causes Jump to a 
user’s machine language sub-routine. 

• High-resolution graphics with 22 standard 
graphic symbols. 

• All characters printable in reverse under 
program control. 

• Lines of unlimited length. 


Fewer chips, compact 
design, volume production- 
more power per pound! 

The ZX80 owes its remarkable low price to 
its remarkable design: the whole system is 
packed on to fewer, newer, more powerful 
and advanced LSI chips. A single SUPER ROM, 
for instance, contains the BASIC interpreter, 
the character set, operating system, and 
monitor. And theZXSO’s 1K byte RAM is 
roughly equivalent to 4K bytes in a conven¬ 
tional computer-typically storing 1(X) lines of 
BASIC. (Key words occupy only a single byte.) 

The display shows 32 characters by 24 lines. 

And Benchmark tests show that the ZX80 
is fasterthan all other personal computers. 

No other personal computer offers this 
unique combination of high capability and 
low price. 
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The Sinclair teach-yourself 
BASIC manual. 

If the specifications of the Sinclair ZX80 
mean little to you -don’t worry. They’re all 
explained in the specially-written 128-page 
book free with every kit! The book makes 
learning easy, exciting and enjoyable, and 
represents a complete course in BASIC 
programming-from first principles to complex 
urograms. (Available separately-purchase 
srice refunded if you buy a ZX80 later.) 

A hardware manual is also included with 

The Sinclair ZX80. Kit: £79.95. 
Assembled: £99.95. Complete! 

The ZX80 kit costs a mere £79.95. Can’t 
wait to have a ZX80 up and running? No 
problem! It’s also available, ready assembled 
and complete with mains adaptor, for 
only £99.95. 

Demand for the ZX80 is very high: use the 
coupon to order today for the earliest possible 
delivery. All orders will be despatched in strict 
rotation. We’ll acknowledge each order by 
return, and tell you exactly when your ZX80 
will be delivered. If you choose not to wait, you 
can cancel your order immediately, and your 
money will be refunded at once. Again, of 
course, you may return yourZX80 as received 
within 14 days for a full refund. We want you to 
be satisfied beyorid all doubt-and we have 
no doubt that you will be. 

5inEzlaii~ 

ZKBO 

Science of Cambridge Ltd 

) Kings Parade, Cambridge, Cambs., CB21SN. 
rel: 0223 311488. 


ZX80 software- 
now available! 

See advertisements in Personal 
Computer World, Electronics Today 
International, and other journals. 

New dedicated software -developed 
independently of Science of Cambridge - 
reflects the enormous interest in the ZX80. More 
software available soon-trom leading consult¬ 
ancies and software houses. 


Dpnpp Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB21SN. | 

Uriutn Remember: all prices shown include VAT, postage and packing. No hidden extras, i 
FORM Please send me: 
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JOIN UP WITH IITESOID. 


New 'L' series irons, designed to 
latest safety standards. Outstanding 
performance, lightweight and easy 
maintenance. New non-roll GRP 
safety handles. Ceramic and mica 
insulated elements enclosed in 
stainless steel shafts. 

Fully earthed with screw connected 
3-core leads. Interchangeable, 


spare bits 1.6,2.4 and 4.7 mm. 
£6.31 including p&p and VAT. 

240 volts standard but also available 
12 and 14 volts. I ron only £4.66 
including P&P and VAT. 

MODEL LAI2 12 watts 

Similar to LC18 but with extra slim 
shaft and bits for fine work. Fitted 


LOLA DE-SOLDERING PUMPS 

Removes solder from pcb joints 
quickly, with no fuss. Simple 
one-handed operation leaves other 
hand free to hold soldering iron heat 
source. Needs no external power. Has 
replaceable PTFE nozzle. Thousands 
in daily use in major manufacturing 
companies. Two sizes to choose from. 



complete with spare bits 1.2 mm and 
3.2mm. £5.58 including p&p and 

VAT. 240 volts standard also available 
6, 12 and 24 volts. Iron only £4.61 
including P&P and VAT. 



No. 3 SAFETY SPRING STAND for 
LC18& LAI 2 

Complete with sponge and location for 

jMHMIMMMM'" tout 


spare bits £4.41 including P&P and 

VAT. 



MODEL LC18 18 watts 

Lightweight, high-performance iron 
for all soldering from calculators to 
T.V. sets. Fitted with 3.2 mm 
copper bit and complete with 




Lola A 215 mm long X 20 mm dia. 
£6.89 (including VAT, P&P) 

Lola D 165 mm long x 14 mm dia. 
£5.03 (including VAT, P&P) 


LIGHT SOLDERING DEVELOPMENTS LTD 
97/99 Gloucester Rd. Croydon Surrey CRO 2DN Tel. 01-689 0574 Telex 8811945 


ELECTRONIC MUSIC 

INTERESTED IN ACCURATE, STABLE, EASILY BUILT AND 
CALIBRATED SYNTHESISER MODULES; POLYPHONIC 
SYNTHESISERS; COMPUTER MUSIC; OR SOUND PRO¬ 
CESSING? IF SO, FOLLOW THE EXAMPLE OF MANY 
PROFESSIONAL EQUIPMENT MANUFACTURERS AND 
USE INTEGRATED CIRCUITS WHICH HAVE BEEN SPECI¬ 
ALLY DEVELOPED TO MEET THESE NEEDS. 

VOLTAGE CONTROLLED OSCILLATORS; VOLTAGE 
CONTROLLED FILTERS; VOLTAGE CONTROLLED AMPLI¬ 
FIERS; AND VOLTAGE CONTROLLED TRANSIENT 
GENERATORS (ENVELOPE SHAPERS). ALL IN STANDARD 
DIL PACKAGES. 

PRODUCTS PRODUCED BY CURTIS ELECTROMUSIC 
SPECIALTIES AND BY SOLID STATE MICROTECHNOLOGY 
FOR MUSIC ARE AVAILABLE EXCLUSIVELY FROM DIGI- 
SOUND LIMITED. 

Application notes and specifications for the two sets of devices 
currently available may be obtained for 50p per set (state which 
set required) inclusive of postage, or 30p per set when included 
with an order. No VAT. Stamps accepted in payment. 

WIDE RANGE OF SYNTHESISER KITS AVAILABLE. PRICE 
LIST 15p OR FREE WITH DATA SHEETS OR ORDER 

WE CAN SUPPLY THE SSM2040 FILTER I.C. USED IN 
TWO SOUND EFFECT PROJECTS FEATURED IN THIS 
ISSUE. 


DIGISOUND UMITED, 

13 THE BROOKLANDS, WREA GREEN, 

PRESTON, LANCS. PR4 2NQ 

Tel.: 0772 683138 (MAIL order only) 




Everyday Electronics, September 1980 


603 

































Simply ahead... 



POWER SUPPLY UNITS 



PSU 30 ± 15V at 100mA to drive up to 12 x HY6 or 6 

xHY6.6i £4.50+£0.68VAT 

THE FOLLOWING WILL ALSO DRIVE ILP PRE-AMPS 
PSU36 for 1 or 2 HY30S £8.10+£1.22 VAT 

PSU50 for1or2HY50's £8.10+£1.22 VAT 

PSU 60 with toroidal transformer for 

1 HY 120 £9.75 + £ 1.46 VAT 

PSU 70 with toroidal transformer for 1 or 

2HY120S £13.61+ £2.04 VAT 

PSU 90 with toroidal transformer for 

1 HY200 £13.61 + £2.04 VAT 

PSU 180 with toroidal transformer for 

1HY400or2xHY200 £23.02+£3.45 VAT 


AVAILABLE ALSO FROM WATFORD ELECTRONICS, MARSHALLS AND CERTAIN OTHER SELECTED STOCKISTS. 
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tNs time with two 
new pre - amps 


mono 


HY66 


Stereo 


When ILP add a new design to their audio-module range, there have to be very 
special reasons for doing so. You expect even better results. We have achieved 
this with two new pre-amplifiers - HY6for mono operation, HY66lfor stereo. 
We have simplified connections, and improved performance figures aH round. 
Our new pre-amps are short-circuit and polarity protected; mounting boards 
are available to simplify construction. 

Sizes - HY6 - 45 x 20 x 40 mm HY66190 x 20 x 40 mm Active Tone Control 
circuits provide ± 12dB cut and boost. Inputs Sensitivity - Mag PU - 3mV: 
Mic - selectable 1-12mV: Allothers lOOmV: TapeO/P - lOOmV 
MainO/P - SOOmV: Frequency response - D C to lOOKHz - 3dB 


HYOmono 

£5.60 

HY66 


I LOW DISTORTION - Tnically 0.005% 

I S/H RATIO- Typically OOdO (lag. P.U.-68dO). 

I HIGH OVERLOAD FACTOR -38 HR aa Mag. P.U. 

I LATEST DESIGN HIGH QOALin CONNECTORS. 

I REQUIRE ONLY POTS,SNITCHES, PLUGS AND SOCKETS. 

I CONPATIRLE WITH ALL ILP POWER AWPS AND PSUs. 

I NEEDS ONLY UNREGULATED POWER SUPPLY 1151 la i50V. 


* ALL U.K. ORDERS DESPATCHED POST PAID 

HOW TO ORDER, USING FREEPOST SYSTEM 
Simply fill in order coupon with payment or 
credit card instructions. Post to address as 
below but do not starrtp envelope - wepay 
postage on allle tters sent to us by readers of 
this journal. 


ELECTROIMICS LTD. 


.Total purchase price £. 

lencloseCheque D PostalOrders O International Money Order □ 











































CLASSIHED 

The prepaid rate for classified notes should always be sent 
advertisements is 24 pence per word registered post. Advertisements, 
(minimum 12 words), box number together with remittance, should be 

60p extra. Semi-display setting sent to the Classified Advertisement 
£6-16 per single column centimetre Manager, Everyday Electronics, 
(minimum 2 -5cm). All cheques. Room 2337, IPC Magazines Limited, 
postal orders, etc., to be made pay- King's Reach Tower, Stamford St., 

erased''Lloyds Bank Ltd?'TreasT^^ 0°"26l’5942). 

ReceiversTndComponents 

to^* etc.”tato wf^’^Contect O^ES-^M- 

WHY NOT START YOUR 


CaLs^ 0^m°.^mmi^afesettlemenL‘^‘’ 



ELECTRIC MOTORS 


_Wanted_ 






100 DIODES gsp. SO transistors 95p. 10 



switches 90p. 10 Leds £115. All mixed. 


Service Sheets 

Streej, Orais^rk^Lj^ L39 2DH. 

^^^0,“?/e*'"'a 


For Sale 

ItVrt^ga" n‘Y orksWrf ™el M25 SsSS'* 

SLTc™r.f,.'TfuV,:\s;*s’'“p^ 

rt?ck M?L^^°^'e^'sION ?ERV?CK* IM 






BOFFIN PROJECTS I 

4 CUNUFFE ROAD. STONELEIGH ■ 

EWELL, SURREY. (E.E.) | 

_Educational_ 

Books diid Buhlicdtioiis 

in™^** 

BOOKS™ Seid SAE^for'^S^ipU^^^t” f 

solderless breadboard. Educational Data 
and Technical Services, 59 Station Road, 
Cogenhoe, Northampton NN7 ILU. 

THE RAPID RESULTS ’ COLLEGE, Dept 
JRl, Tuition House, London SW19 4DS. Tel: 
01-947 7272 (Careers Advisory Service). - 



ORDER FORM please write in block capitals 

Please insert the advertisement below in the next available issue of Everyday Electronics for . 

insertions. 1 enclose Cheque/P.O. for £. 

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics) 
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Pil are pleased to announce the official opening 
of their new 1500 sq. ft. showroom to the public. 

Offering a range of some 350 electrical 
measuring instruments manufactured by around 
60 manufacturers, both British and international. 

Pil can cater for practically every 
electrical measurement problem for any 
user on an ex-stock/short delivery basis. 

The showroom facilities and its 
technical back-up are available to 
everyone from export 

Factory/Repairs 01-639 0155 
North London Showroom 01-965 2352 


houses and overseas users, buyers 
engineers, to do-it-yourself enthusiasts and 
hobbyists. 

Instruments Electrical the service and 
calibration division can provide full guarantee 
facilities as well as offering their 
normal repair and calibration service. 

For an immediate solution to 
your instrument problems, contact 
the Instrument Group at 
Instrument House. 

Showroom/Sales/Export 01-639 4461 

Open Mon. to Fri. (ring for Sat. opening times) 



AN lEC GROUP 
COMPANY 


INSTRUMENT H0USE,7270LDKENTR0AD,L0ND0N SE15 
TE1EPNONE:OI-639446ITELEX:88II854(INSTEL) 














Catalogue now available in alt branches of WHSMITH ^ P rice £l-00 | 


STEP INTO A NEW WORLD 
WHEN YOU DISCOVER 


For beginners or professionals, the Maplin catalogue will help you 
find just about everything you need for your project. 

Over 5,000 of the most useful components - from resistors to 

microprocessors - clearly described and illustrated. 


Send the coupon for your copy 
1^ and STEP UP TO ^ 
^ MAPLIN SERVICE 


ELECTRONIC SUPPLIES 

P.O. Box 3, Rayleigh, Essex SS6 

Telephone: Southend (0702) 554155. ^ . 

Shop: 284 London Road, Westciiff-on-Seay Essex. (Closed on Monday). 
Telephone: Southend (0702) 554000. > . ^ ; 





















